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CHAPTER I. 


THE BEGINNINGS AND THE GROWTH OF NEW YORK CITY. 


In the early part of the seventeenth century the Dutch were wonderfully pros 
perous, dealing on a large scale with the entire world. Motley mentions, in 
United Netherlands, that they had 100,000 sailors and 3,000 ships. Bryant, in his 
History of the United States, remarks that “The Duteh East India Company, the 
first of great trading monopolies, was formed by the consolidation of several small 


corporations, its charter granting it sole permission to trade for twenty-one years 


33 
g 


to the east of the Cape of Good Hope, and to sail through the Straits of Magel- 
lan.” The Magellan route was long, and it became important to search for a 
passage across the northern hemisphere. Many expeditions were sent forth. So 
firmly rooted had become the belief that a passage existed north of the continent 
that one explorer, Henry Hudson, sent out by the Muscovy Comoany of England, 
had been instructed “to proceed directly across the pole.” This was the second 
voyage of Hudson for the company. 

in 1609 the Dutch East India Company engaged Hudson to make a third 
attempt. = The ship //alf-Moon, a vessel of 8o tons, was fitted out. The 
contract stipulated that Hudson was to receive a sum equal to $300 of our money 
for expenses and for the support of his family during his absence. If he did not 


return, his widow was to be paid $80 to indemnify her for his loss. If he found 


the passage, he was to receive a suitable reward, the exact terms of which were not 
stated in the agreement. He was instructed to proceed “around the north side of 
Nova Zembla”; also he was “to think of no other routes or passages, except the 
route around by the north and northeast above Nova Zembla.” 

The expedition sailed April 4, 1609, and early in May had reached the neigh- 
borhood of the island. Tee barred further progress in that direction, and, as the 
crew were insubordinate, most of them being unused to the extreme cold of that 
region, Hudson decided to disobey orders and sail west for the American shore 
He skirted the coast of Newfoundland and New England and reached a point as 


far south as Chesapeake Bay; and returning sighted the Navesink Highland in 
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BEGINNINGS AND GROIVTH OF NEW YORK CITY 


tend to make them great and powerful; and which, though indefinite in its advan- 
tages, may be effected for a sum perfectly trifling when compared with the adyan- 
tages.” 

The memorialist declared that he had examined the ground “at the Cohoes, 
the Little Falls, and Fort Schuyler, and found that no considerable difficulty exist- 
ed,” and that he had secured “a number of respectable gentlemen as subscribers.” 
He asked for the countenance and aid of the Chamber of Commerce. That body 
responded that, while it entertained a high idea of the feasibility of the scheme and 
wished it all success, it had no funds that could be applied to the purpose. 

The physical features of New York and the value of this canal were sum- 
marized by the late Abram S. Hewitt when Mayor of the city. In a message to 
the Board of Aldermen in January, 1888, he said: 

“The State of New York owes its pre-eminence among the States of the 
Union chiefly to the physical fact that within its territory the great Appalachian 
chain of mountains falls off, so that communication between the Great Lakes and 


the ocean may be secured on grades so low as to offer but little resistance to the 
tide of commerce in both directions. The City of New York owes its precedence 
among the cities of the Union to the fact that it has a great ocean harbor of un- 
equaled proportions and of inexhaustible possibilities. These great natural advan- 
tages were turned to account by the foresight, genius and energy of one man, 
whose monument is to be found in the Erie Canal, and in the vast increase in 
the wealth of the city and State of his birth, 

“The name of DeWitt Clinton, the first graduate of Columbia College after 
the Revolution, Mayor of this city and Governor of this State, will always be held 
in grateful remembrance by the generations who enjoy the fruits of the incalculable 
benefits which he conferred upon the commonwealth. He laid the foundations of 
its prosperity upon an enduring basis. Since his day the introduction of railways 
has lessened, but has not destroyed, the natural advantages which New York pos- 
sesses in low-grade lines to the interior, over other cities of the Atlantic seaboard.” 

Clinton started to dig his “ditch,” 363 miles in length, on the 4th of July, 1817, 


amid much ridicule. But the undertaking, stupendous as it was, was pushed to 


completion in October, 1825. 
Thirty-five years later the construction of railroads that were to constitute 


The successive lines completed added to the impor- 


great trunk lines was begun. 
tance of New York City as a commercial center. Its precedence, indeed, became 


such that railroads built between other seaboard cities and the West were obliged 
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The elevated system was a very notable accomplishment. Criticism of it 
from an engineering standpoint were numerous and severe. Wher M. De 
Lesseps was whirled around the track at One-ITundred-and-tenth street he 
said, “American engineers are audacious.” The precipitation of trains to the 
street was predicted freely. The record indicates that the elevated roads are 
safer than surface steam-roads. It was said that the constant jar and strain 
would impair the metal to such an extent that the structure would become 
unsafe. The original columns and girders are still doing duty. Fifteen years 
ago a thorough examination was made of the principal members, including tests 


ELEVATED 
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of the steel. It was found that the physical properties of the metal had under-_ 


gone no change. 

The population north of Fourteenth street has increased threefold since 
1870. Doubtless a large part of this gain is directly attributable to the elevated 
system. 

The next advance was made in 1883, when the Brooklyn Bridge was 
opened. The territory adjacent to the Brooklyn end of the bridge, although so 
near to the business part of Manhattan Island, had remained largely undevel- 
oped. The bridge and the system of elevated roads that followed closely upon 
its completion brought the outlying sections within reasonable traveling time 
to New York. The growth of Brooklyn has been rapid ever since. It was 
said, many years ago, that Brooklyn could afford to build a new bridge every 
ten years. 

The system of propelling surface cars by cable was introduced in 1884. It 
answered its purpose admirably for some years, and was then displaced by the 
electric system. By these systems the cars were enlarged and movement accel- 
erated. 

It may be that ten years ago, or even five years ago, many people in 
New York believed that existing systems were the best that could be 
devised; that the electric cars on the surface and the elevated trains were 
entirely satisfactory; and that nothing remained but to extend accommodations 
as population increased. They had become used to the trouble of climbing to 
stations well lifted above the streets. They had forgotten about the dangers of 
“roads upon stilts.” They ignored the discomfort to dwellers along the lines. 
They recognized how unsightly the structures were, but sank regrets in view of 
their utility. They equally minimized the objections that may be raised against 
the use of streets by a surface system that is noisy to a degree, that greatly incon- 
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CHAPTER III. 


EARLY SUBWAY SCHEMES 


During the period from 1868 to 1900 many subway schemes were brought 
forward in the effort to provide transportation that would be rapid and reliable, 
and would meet at least the demands of the times. Most of these are now his- 
torical incidents only. 

In 1868, by an act of the Legislature, the New York City Central Under- 
ground Railway Company was incorporated. The line was to run from the City 
Hall to the Harlem River. The charter granted ample powers as to route, 
capital, and facilities for construction. Although the standing of the incor- 
porators indicates that their purpose was serious, no practical result was reached. 

Following this, in 1872, an act was passed by which Cornelius Vanderbilt 
and others were incorporated, as the New York City Rapid Transit Company, 
to build an underground road from the City Hall to connect with the New 
York & Harlem Railroad and with the New York Central. This company was 
duly organized and the necessary surveys and plans were made for the con- 
struction of the road. Adverse criticisms made at the time led Commodore 
Vanderbilt to decide that he would not construct the road. Many years later 
Mr. Hewitt said: “To this decision the members of his family, who succeeded 
in the management of the New York Central Railway, uniformly adhered ; 
although they, as well as he, always insisted that the road ought to have been 
constructed and would have proven profitable, probably, to the New York Cen- 
trai Railroad.” Of all the carly endeavors to provide rapid transit this was the 
only one supported by sufficient capital. 

Other companies were incorporated as follows: 

The Beach Pneumatic Transit Company in 1868. 

The Central Tunnel Railway Company in 1881. 

The New York & New Jersey Tunnel Railway Company in 1883. 

The Terminal Underground Railway Company in 1886. 


The Underground Railroad Company of the City of New York (a con- 


solidation of two companies) in 1896. 
The Rapid Transit Underground Railroad Company in 1897. 
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street. The curved portion at the corner of Warren street was constructed of 
cast iron plates, the straight portion being lined with brick to a diameter of 8 
feet in the clear. The tunnel was built by means of a shield which was forced 
forward, 2 feet at a time, by hydraulic jacks. 

Early in 1870 the tunnel was thrown open for inspection, and a car was 
run from one end to the other, the object being to convince the public that the 
plans were safe and practicable. But all of the work done failed of successful 
issue. Engineers of prominence were divided in their opinion as to the possi- 
bility of building an underground road through narrow streets lined with heavy 
buildings. Even in the seventies the Beach plans were condemned because it 
was thought that the tube could not be constructed under the street in front of 
such a massive structure as the Astor House. Since the methods were not 
endorsed by engineers, financial interests were chary about investing money in it. 
Many believed that if built the returns would be insufficient to pay operating 
expenses and interest on the invested capital. 

The capitalists and engineers of those days should not be too hastily con- 
demned as shortsighted. The needs of the people of our city for rapid transit 
increased greatly in the next thirty years; the population increased greatly; the 
city’s wealth increased, and notable advances were made in the science of tun- 
nel construction and of the movement of trains. A revolution was effected in the 
matter last named“ by the’ introduction of electric traction. We would have 


had no subway to this titne if private enterprise had been relied upon. 
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CHAPTER IV. 
BRIDGES TO BROOKLYN 


THE BROOKLYN BRIDGE. 
| 
The concentration of business at the lower end of Manhattan, and the devel- 


opment of the district across the East River for residential and later for business 


purposes, caused attention to be given at an early date to the matter of better 


transit facilities in that direction. 


© build a chain suspension bridge over the East River, with a BROOKLYN 


A proposition t 
BRIDGE 


clear span of 1,500 feet and a length of 2,100 feet between the “toll gates,” was 
as early as 1829. The structure was to have been 28 feet wide, the 


proposed 
ater line to the roadway 160 feet, and from 


height of the granite piers from the w 
the roadway to the extreme point of the pier 65 feet. 
the Legislature passed an act incorporating the 


This and similar schemes 


came to naught, until, in 1867, 
New York Bridge Company. In May of that year John A. Roebling, who had, 


by designing and erecting the great Niagara Suspension Bridge, earned a high 
? > S 5 tJ > tJ > 


reputation in this branch of engineering, was appointed chief engineer. A sur- 
vey of the line was made in the summer of 1869, and the Brooklyn tower located. 
aged in this work that Mr. Roebling met with an accident that 


It was while eng: 
In the same year his son, Washington A. Roebling, was 


resulted in his death. 
appointed to the position formerly occupied by his father, and under his super- 
vision the work was carried to completion in May, 1883. 


1869, the War Department, in compliance with an act of Congress, GOVERN- 
MENT 
COMMISSION 


han pam 
fede | sath 


| 


n May, 
appointed Generals Wright and Newton and Major King a commission of gov- 


ent engineers to examine into the feasibility of the project, and to report 
her the bridge would be an obstruction to navigation. This resulted in 


ernm 


whet 
changing the clear height to 135 feet above mean high tide, and in widening the 
bridge from 80 to 85 feet, in order to provide a double roadway on each side. 
In those days it w 
ordinary street cars, but to furnish it with a cable system of its own. The im- 


as not contemplated to use the bridge for the passage of 


portance of the slight increase in width mentioned can hardly be overestimated 
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At a distance of 930 fect from each tower is an anchorage which ANCHORAGE 


rests on timber grillage, and in which the ends of the four cables 
are anchored. Each anchorage weighs 60,000 tons and is built 
solid, with the exception of tunnels or openings for the passage 
of the cables. Near the outside lower angle of cach anchorage are four anchor 
plates (one for each end of each cable), which are held down by the dead 
weight of masonry piled upon them, Each plate weighs 23 tons, and in shape 
resembles an enormous wheel having a hub and sixteen spokes. The connection 
between the cable wires and the plates is made with eyebars, which start in 
double sets from each plate, one curving over the other, and are vertical for a 
distance of about 25 feet, when they curve about go degrees on a circle having a 
radius of 49} fect. The bars have an average length of 123 feet. The first three 
sets have a section of 7 by 3 inches, the next three 8 by 3, the next three 9 by 3 
inches; the tenth set is double in number and each bar is 13 by 9 inches in sec- 
tion. Piercing the center of the anchor plates are two parallel sets of apertures, 
cach containing nine holes. A bar is passed through each hole and a 7-inch pin 
1un through the eyes or holes in the end of each bar. These bolts bear firmly 
against the under side of the anchor plate, and serve to distribute the strain to 
every part of the plate. The next series of bars is attached to these by a bolt 5 
feet in length and 5 inches in diameter. In this manner the succeeding bars are 
united, forming a chain having very long links connected to each other by bolts 
passing through the eyes. At each knuckle of the chains a large block of granite 
was placed with a heavy cast iron plate inserted as a bearing for the heads of 
the links. The bars in the last link are increased in number to 38, and are 
arranged in four courses, one above the other. The wires of the cable are divided 
int 
held between two of the anchor bars. 

The first work connected with cable making was the passing of a rope from 
one anchorage to the other over the towers. By August, 1876, an endless rope had 
been placed from a driving engine at the Brooklyn anchorage to and around 
sheaves at the New York anchorage. 

The first operation, preliminary to placing the cables in place, was that of 
adjusting four wires, one for each cable, to be used as guides in obtaining an 
exactly uniform deflection of all the others. Four wires of uniform size and 
scent were selected. These were adjusted to a tangent line for the land spans, 
position had been calculated, and to a level line at the lowest point of the 


o 19 strands and each strand is fastened around a grooved eve-piece which is 
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triangular, latticed girder. The chords are of steel channel bars. The beams 


are spaced 74 feet between centers, and between each pair is placed an I-beam, 
which rests on the bottom truss chords, so that the planking is supported at 
The work of placing the floor beams was begun at the towers, 


every 3} feet. 
ame time, in order to load the cables uniformly. 


and carried each way at the s 
The bridge is divided by six longitudinal trusses into five passage ways, the PROMENADE 


ing heights, measured from the top of the floor beams: 4ND 


trusses being of the follow 
ROADWAY 


The two outside ones 7$ fect, and the four intervening ones 15 feet 74 inches. 
Across the central opening is a system of light beams supporting the promenade, 
which is 12 fect above the floor beams. The roadways at the outside are 183 
feet wide in the clear, and although only designed for vehicles, each now has a 
The two remaining divisions are 12 2-3 feet wide in the clear, 


trolley track. 
As the foot passenger approaches the towers 


and are used for passenger cars. 
he ascends a few steps, the walk dividing and passing through each of the tower 
arches on a flooring laid on the beams over the car tracks. 
To prevent horizontal vibrations and to resist the force of the wind, there VIBRATION 
are wind braces placed beneath the floor beams. These are steel wire ropes 
are anchored at the four facing corners of 
¥rom the corners to which they 
o the opposite side of 


from 2 to 3 inches in diameter, and 
the towers to eye bolts set in the masonry. 
are attached they pass diagonally across the floor beams t 
the bridge, where they are secured. The longest ones reach about half way 


Similar braces are provided on the short spans. As a further precaution, 
bility at the center of the span, where the braces 
are of little effect, the outside cables are drawn in a short distance toward the 
center. To allow for expansion and contraction of the trusses, slip joints are 
d between the towers and anchorages and in the main span. The aggre- 
spended structure, including cables, trusses, suspenders, 
braces, timber flooring, and rails, is 14,680 tons; the estimated transitory load is 
3,100 tons, making the total weight of the superstructure 17,780 tons. 

The Brooklyn approach is 971 feet long on the center line, and is 100 feet APPROACHES 
wide throughout. It spans several streets by plate girders, and has one curve at 
about 200 feet from Sands street. The New York approach is 1.562} fect long, 
begins at grade at Park Row, and rises 3.25 fect per hundred to the rear of 
the anchorage. It is 100 feet wide for about 500 feet of the distance, and 85 
for the remainder. At Franklin Square is an opening measuring 210 feet on one 
which is spanned by a bridge. The other streets are 


across. 
and particularly to secure sta! 
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belief was general that the bridge treasury had been looted. Mayor William C. 
Havemeyer appointed a committee to investigate the matter. Abram S. Hewitt 
was a menibee of that committee. In speaking of the results of this inquiry, 
Mr. Hewitt said: 

“The duty was performed without fear or favor. The methods by which 
the ring srogaaed to benefit themselves were clear enough, nae ae members fled 
before they succeeded in reimbursing themselves for the preliminary expenses 
which they had defrayed. With their flight a new era commenced, ane during 
the three years I acted as a trustee Tam sure that no fraud was committed, and 
that none was possible. Since that time the board has been controlled by usiees, 
some of whom are thorough experts in bridge building, and vas others men of 
such high character that the suggestion of malpractice 1s improbable to 
absurdity. 

“The bridge has not only been honestly built, but it may be ately asserted 
that it could not now be duplicated at the same cost. Much money might, how- 


have been saved if the work had not been delayed through lack of means 
ever, av 4 a 


and unnecessary obstacles interpose d by mistaker ublic officials. Measured by 
a sary sta a : ¥) ; ; i 

its capé city and the limitations ir posed on its construction by its relation to the 
its Capa y a 


interests of traffic and navigation, it is the cheapest structure ever erected by the 
interests of tre 
genius of man.” 


certain sense this bridge was an experiment. That it would largely 
as an obstacle to travel to and from Brooklyn, and 


Ina 

; Divep 

eliminate the [ast River : seed 
that it would place the outlying districts of that city at the door of New York, 
were facts known and appreciated by its painter 
s of the increased facilities afforded was a matter of freely 


but whether the people 


vould avail themselve 
re To convince oneself that the bridge has more than fulfilled 


expressed doubts. ; paler ; 
i rojectors, it i - necessary to view the vast mul- 
<pectati ts projectors, it is only J 
all the expectations of i 
titudes that are continuously 
plished can best be ascertained by 
now covered with the homes of people, a large 


passing across it. But the real work it has accom- 


an examination of the sections of Brooklyn, 


waste spaces, that are 


formerly : 
esort daily to New York. 


portion of whom 1 : . . 

We have extended our notes on the Brooklyn Bedee to considerable length 
because of its vast importance in providing easy ceahett between sections of the 
city that were separated by a natural barrier, because it was the first municipal 
undertaking on the line of rapid transit, and because the bridge is beautiful to a 
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degree as well as useful. It is said to be the most inspiring example of sus- 
pended bridge construction in the world. It is doubtful whether it will be 
duplicated anywhere in the future. Its lofty towers and its graceful span are 
visible to everyone who enters our harbor. It is a notable monument to the 
genius of the engineers who planned it and to the public spirit of those citizens 
who, with untiring zeal in the face of great obstacles, so worked that it was 
carried to completion. It typified union between nearby centers of unrelated 
population. It has led to the conception of that political union which has made 
New York the second city on the globe. It brought the men of both sections 


into collaboration for transportation facilities of far wider scope and usefulness. 


WILLIAMSBURGH BRIDGE. 


A second suspension bridge over the East River was begun in 1896 and 
formally opened in December, 1903. It spans the river between the foot of 
Delancey street, Manhattan, and the foot of South Fifth and South Sixth streets, 
Brooklyn, and has a total length, from the entrance at street grade in Man- 
hattan to the entrance in Brooklyn, of 7,200 feet. Through its entire length it 
has a clear width of 118 feet, and provides for two elevated railway tracks, four 
street railway tracks, two 18-foot roadways, two footpaths, and two bicycle paths. 
It is very remarkable in its capacity to carry traffic. 

The foundation piers, two for each tower, were sunk to bed rock, about 70 
feet below mean high water, by means of timber caissons similar to those used in 
the old bridge, but different in one essential point. The entire caisson was stiff- 
ened with a series of massive plate-steel riveted trusses, eight in all, which 
extended entirely across it from wall to wall. The working chamber was also 
ith two solid bulkheads built across it. Level with the bottom of 


strengthened w 
f 16-inch timbers bolted to the side walls with tie 


the walls was a framework o 


rods. At each intersection vertical posts reached from this frame to the roof, 


and the whole system w 


diagonal struts and tie rods. 
he roof to carry the superincumbent load of masonry, but to 
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merely to enable t 
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s, Which are 20 feet apart, are steel wire rope; they are attached to 


suspender 
s at their point of intersection with the floor beams. 


the stiffening trusse 


The saddles weigh over 32 tons each. 
ne parallel with the axis of the bridge and on a radius of 21 feet 64 


The saddle is suppor ted upon 22 steel channel beams, and movement of 


inches. 
the saddle is provided for by 40 steel rollers placed between the saddle casting 
and the beams. . 

In order to compensate for the vertical distortion produced by unequal load- 
ing, and to distribute such loads, it was necessary to stiffen the floor system. In 
the old bridge this was accomplished by four longitudinal trusses; but in this 
case there are only two trusses, each 40 feet deep, which extend entirely across 
the bridge. The bottom chord is built into the floor system and is of the same 
depth. The floor of the bridge is composed of a scrics of transverse plate girders, 
5 feet in depth, which extend all the way across. These are spaced 20 feet apart, 
are bridged longitudinally by lines of plate-steel stringers. There are 20 of 
hich extend through the structure from end to end. 
the overhanging ends of the floor beams. The 


and 
these lines of stringers W 


The roadways are carried by 
central portion of the floor beams is supported at two points from overhead 


trusses, which are built in between opposite panel-points of the upper chords of 
the stiffening trusses. This construction reduces the weight and admits of the 
use of much shallower floor beams than would otherwise be necessary. 
Wind pressure is resisted by a horizontal truss between the top chords of the 
stiffening trusses, and by the manner in which the longitudinal stringers are 
riveted intercostally between the floor beams; the tensional stresses, due to a 
wind blowing across the bridge, are resisted in the leeward half of the floor by 
chord of the stiffening truss, and the compressive 


the stringers and the bottom 
d for by the stringers and bottom chord of the 


stresses are similarly provide 
windward half of the floor system. 
The suspended 


between the towers, 


n the anchorages and towers 
The main trusses are not provided with slip- 


Betwee are parallel-chord trusses with their cen- 


ters resting upon steel piers. 
joints, as are those of the Brooklyn Bridge, but are continuous from anchorage to 


anchorage; neither are they rigidly united to the towers or anchorages. They 
Z i . . 
are furnished with roller bearings at the anchorages and with rocker bearings at 
; . . 

the main towers; this construction permits of their free expansion from the 


center toward each anchorage. 
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portion of the structure occupies only that portion lying THE TRUSSED 
the land part of the cables carrying no load whatever. STRUCTURE 
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24 ev taper to 14 feet 


BLACKIVELL’S ISLAND BRIDGE 


where they are supported upon a steel pin 2 feet in diameter, which rests upon a 
cast-steel footing. This construction distributes the load evenly over the 
masonry pier. In theory the towers are free to rock upon these pin bearings, 
but a movement of a few inches at their tops, caused by live load or tem- 
perature changes, would be taken care of by the elasticity of the towers them- 
selves. 

The anchorages will be formed with arches for street traffic, and will be 
provided with stairways and clevators, so that access can be had to the road- 
way from these points. The large interior space will be utilized as an ‘assem- 
bling hall. 

The estimated cost of the tower and anchorage piers is about $3,000,000. 
and of the superstructure $10,000,000. These figures do Ape include land 
damages, or stations. The bridge was designed by Guarve Lindenthal, work- 
ing in connection with H. Hornbostel as consulting architect. 


BLACKWELL'S ISLAND BRIDGE. 


In 1884 a franchise was granted for the bridging of the East River at Black- 
ard actual construction were taken until 1898, 
when the Commissioner of Bridges prepared plans. Tes provided for a bridge 
ng its western terminus on the block bounded by Pisoni and Sixtieth 
o and Avenues A and B, and its eastern terminus in Long Tene City. 
in 1go1, and was carried forward so slowly that in 1902 
onlv about $42,000 had been expended. The plans re then ee a bi 
affecting the superstructure chiefly, although provision we ee aes ro) 
he roadway from the island. These called for two conuleyes bri ges having ' le 
vi bans: A shore span on the Manhattan side, 4694 feet in length; a 
en a 182 feet; a central span across the island of 630 feet; a second 
ss a at on and ‘ shore span of 459 feet on Long Island. The length of 
the bridge, including approaches, will be 7.636 ai Oe ren 
The towers will rest upon masonry piers which wi e Pp 
| ill consist of two steel legs of box section, spaced 93 feet 
pinay noone at the base and 60 feet at the top, transversely of the 
icht aenee the chords at the towers will be 185 feet. The 
pau ade up of two lines of trusses placed 60 feet from cen- 
a hord, being the tension member, will consist of eye- 
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CHAPTER V 


TUNNELS 


es 


HUDSON RIVER TUNNEL. 


y way across 


involved in the making of an ed 


Greater problems than those 
Ived in the proposition to provide 


from Manhattan Island to Brooklyn were invo 
transit facilities to the section of New Jersey opposite New York City. The 
is a full mile wide. Up and down the river vessels of all sorts are 
They must have an unol 


Hetween the banks. 


Tludson 

constantly plying: ystructed passage, not only at the 
center of the stream, but 
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at all points From time to time 


bridge over the river. 
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Some barges, large enough to take 


yy steam vessels. 
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place 
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had seen there work 
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igh so-called air 


to sink these 
into them, 
locks at the top. The water having been 


piers. 
| air and workmen and materials could be 
pressed a 
taken into them throt 
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then fille ne 

structure. : ne turn and wanes ‘ 
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HUDSON RIVER TUNNEL 


ss of this reasoning. The heading was advanced 


The result proved the soundne 
tunnel advanced without resort to 


without support of any description and the 


timbering. 
In November, 1874, work 
ck from the bulk 


a shaft on the New Jersey WORK 


was begun by sinking 
STARTED 


head wall. This shaft was circular in plan, 30 
ameter, the brickwork being 4 feet thick at the 
bottom of the shaft was sunk to a depth of 54 
fh of the cast and west sides was built a 
n elliptical form, and which 
ssage of the tunnel. In the east side 
was an opening to receive an air-lock. The 


1 length, and was provided with a door 
entrance was then 


side 83 feet ba 
and 38 feet outside di 
at the top. The 
feet below mean high water. Upon cac 
26 feet wide by 24 feet high, 
1 to permit the pa 


feet inside 
bottom and 2$ 
false piece, having a 
was finally to be removee 
above the false piece. 
15 feet iv 
The so-called temporary 
f 11 rings, formed of plates 2 feet wide. 
eding it and the largest was 20 
ere in the same horizontal line, their 
he chamber forming a cone having 
From the base of this cone two 
‘o parallel single-track 


of the shaft, 
lock was 6 fect in 
a the ustial manner. 
ics O 
han the one prec 


diameter by 


in each end it 
This consisted of a ser 
rger t 
ps of these rings W 
he lock, t 
diameter. 
cided to build tw 


begun. 
Each ring was 18 inches fa 
As the to 


feet in diameter. 
leading up to t 


bottoms formed steps 
its upper side at right 


tunnels were started, 
one large one. 
acl was first begun 
both tunnels, 
Plate by plate an ir 
th tunnel, am 


angles to the 
it having been de 
ring of the chamber was METHOD OF 
to extend the sides OPERATING 
as built, of a 


As the largest 
it was necessary 
on ring Or shell w: 
d brickwork was laid in this 2 
uilding was then begun. Silt was 
ring could be put in and bolted to 
plate was inserted at each side and bolted to the cen- 
Iready in place. When four rings of plates had been 
put in and braced, the heading was cleaned out and the<nasony laid, thus com- 
pleting a section of 10 feet. The ee hel 24 ea 
A vere flange with angie sides. e 
wi eh a 
entirelv exposed. no attemp le to sheath any part of it. The air pres- 
y , tic head, and increased from 18 pounds 

eure was kept about equal The tunnel was 16 feet 


at first to 36 at @ distance OF }> 
wide by 18 feet high inside. 


tunnels instead of 
The north tunt 
not large enough to embrace 


and inverts beyond the ring. 
o the exterior of the nor’ 


feet thick. The regular work of tunnel b 
d until the top center plate of a new 


size equal t 


remove! 
the one behind. Then a 


ter plate and to the ring 
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cient to project a few 

T this haq Nee Of over a duarideng few fect into the completed w 
a end, from which, as a foundation, 

‘ pilot was built of flanged plates, all of the same size, 

end could be taken down and carried forward as the work advanced. 

; In view of the fact that other tunnels are building or to be built across the PROPERTIES 

Hudson, it may not be amiss to dwell briefly upon some of the peculiar char- OF SILT 


tics of the silt which forms the bed of the river. When it carries the 
ms a compact, dense, tenacious mass, having such 


hape for an extended period of time. In this state 
It is not dirty, in the usual sense of 


RAPID TRANSIT : 
P RESSURE i Early in the work it was found that fi : HUDSON RIVER TUNNEL 
Pressure of aj no fixed I 
suitable the pares @ Pressure that ea es adopted to govern shaft, which it joined 3 feet above the lock, and then extended down each side 
for the masonry, was abo : due to two causes. The ex, one day would not b: and against the shaft as close as it could be fitted. 
Pressure between the ehand 23 feet in diameter, and ares chamber, ready : On the morning of July 21, 1880, a blow-out occurred at this point, the ACCIDENT 
inch. This was a disadvant; bottom was therefore nie e difference in water . i air escaping up along the side of the shaft. The falling earth and plates so 
mg nature of the saree age, and, in combination ad II pounds per square | wedged the inner lock door that it could not be opened to allow the men to 
the air pressure das 2" Passed through, Tender Foe the constantly chang- 7 escape and 20 were drowned. At the inquest that followed, the engineers 
less than the Redes ae be carried, ci It difficult to decide upon 1 employed upon the tunnel were vastly relieved when Mr. Haskin stated that he, 
able under seis ee at the axis of teen showed that a little and he alone, was responsible for the plans and for their execution. The acci- 
escape at the roof oe ons. Even un * “Snnel was the : ‘| dent itself injured the undertaking from a financial standpoint. 
desirable to lees he . Water was Weeping io Circumstances ey et After it accident the tunnel was re-opened by means of a caisson that was 
the reason that an es : i the top in Perfect ¢ = the bottom It wa ise i sunk within a cofferdam, the latter being employed to confine the loose mate- 
the crown, thereby ee =F pressure Meant inun than at the Betis epee : rial. The caisson was 414 by 24 feet 10 inches. After it had reached the proper 
Considerable size. This ie the silt and causing it © forcing out of the w. ie iad level it was united with the tunnels and shaft, and the interior lined with masonry. 
the invert since the fliae More to be dreaded ed fall in lumps 5 pe at \ The work was now the same as before the accident, with the exception that the 
oo the air to cst se from the oe in of sag 2 temporary entrance had been replaced by @ substantial a of brick, and 
flame bein and top sides were ee Volume as to shes t open a Pocket that additional facilities had been made for entering the “ - a 
detected - oe into a hole by ed by Passing a oa flooding Leas ti When building the tunnel proper a was found that the = nae = times PILOT 
2 cane ae © sound of the Outrushi - escaping air ‘ © Over the surface, th forced out of line by the weight ee silt resting upon it, ma ing it di healt to 
MOVING emedied the troubl SOME air. Wet sin arger openings ree ‘| maintain an accurate grade. The difficulty was overcome by the introduction of a 
: silt appli ee oudcbe , “pilot.” This was a tube of boiler iron, 6 feet in diameter and of a length suffi- 
i feet into the undisturbed silt of the heading and also a 


ork. It thus formed a rigid hub, supported at each 
radiated to support the plates. The 


braces 
so that those at the near 


acteris 
proper degree of moisture it for 
cohesion that it retains a given s' 
it may be handled much as ordinary putty. 
that word; a little water quickly relieves the hands of its presence, and the flesh 
ost oily, feeling afterward. 
tion to tunneling operations, and one directly the outcome of its cohesiveness 
when of the proper degree of saturation, is that both air and water pass through it 
very slowly. 4 sufficient volume of water. it flows as freely 


has a soft, alm Its most important feature in rela- 


When well mixed with 
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as quicksand and is much m 


sible to force the hand, either clenched or Open, to any co 
the exposed silt at the heading. The Steps cut j 
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ore troublesome to Control. It was found impos- 
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iS Treason Principally a holly 


engincers of the 
Means of Screw piles, as 
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al starte . system of workin by co re: air. nas become 
tunne tarted by the syster fog mp} essed a It 1 b 
starte d 


unsafe to pronounce an unfavorable opinion 1n regard to any particular ptece ot 


24 nce obstacles which 
I with the tunnel. In more than one insta) 
q ected wi 
work connected 


en 
i all future progress have be 
© present an insurmountable barrier to all f : Beat ae 
coer seat l the work has gone forward. New d plan 
,» and 


Ci ere: u nti ned 
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The water and sa 


and if a trer were dug the upward pressure, 
a trench v 


was carried, and no farther; a Pie ee eine 
he difference between the air-pressure 2 
due to the diffe 


t sa a water € i be 
i rater faster than it could 
excavatio' would fill the trench with sand and io iia tha, 
oe Z . e d the adj acent material would be in no better co! on than 
ke ut, and t adja 
ji Ss a ins' ildi of a 
I r. ined the only instance of the building : 
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sub- i nus tunnel through sand and gravel without ; 3 aid oe : Ss 
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redict 1 > 
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can a MIplisnec under the most discouraging surroundings it deserves 
ashe 
be acecm} 


he contract, with 
Mee & Son, of England, assumed t 
eso testa wie ho had just finished the Forth Bridge, 


i jami ,W 
Sir John Fowler and Sir Benjamin Baker. eek 


th t ntilever ever erected, as cons ulting engineers. 
‘a a Ss is S 

le greates' antiule ev , TS. 

£ t Cc 

and the shield methoc substitutec he next most i mpo 


7 7 » ha Y ¢ : ae 
UNS RO f heavy cast-iron plates in place of masonry. 
re. 


> was the use 0 sats a 
Rey ae ae d in the early work were never considered as being 
es used in a 


anent part of the cylinder; they only ae a keep eR 
Ree Oia fn been laid, after which their existence was a matte’ 
Sodas vanaeiie ee Is forced the stoppage of work, and, although spas- 
ae een time to time to resume operations, nothing of a 
ade 


The light boiler plat 


no moment. 
ee iaraackeay : dae until the early part of 1902. . ’ 
ee New Jersey Railroad Company acquired the franchise an 

ae set in that year. The north tunnel has been opened 
eee, Sr tinne have been begun on the approaches. The 
a ae aaa panel which had been reduced in diameter to 15 feet 3 inches, 
plates in the s 


e ee) i + i thick inches deep through the 
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RAPID TRANSIT 

CHANGE webs, and had flanges 15 

OF PLAN : 

faced, the long ones being 
the short ones on a radiu 


inches thick. The sides of each plate were accurately 
in a plane at right angles with the axis of the tunnel and 


S, so that they fitted together with great nicety. With 
ese plates it was impossible to distort the 


th H it w: 2 
ng shield it was easy to follow the exact 
Clameter was decided upon because the | 


aris oa 
ervice. The original plan was to use 
same plan w 


heading, 


circular section of the tunnel, and with 
grade and alignment. The change in 
large size is not necessary for trolley 
the tunnel for regular railway service, The 


ould sl vet 
have been adopted with the north tunnel but for the fact that the 


when the present manageme 


below the surf, i 
ac 
Mee e of ne NEE, and had but a few feet of silt overhead. Under 
nae Nees it wag not thought expedient to make 
m vorki 
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: ae needs no special description, , - 
e charter of the ¢ 
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Toadways within the city, Application yy. een one 
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Thirty-third street, 


Beginning when 
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nt assumed control, was at the lowest point 
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venue, and also by Sixth avenue to 
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- afterward, 
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s for the first 10 
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25 ye Statute, is to be read- 
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r Company is to file with the 


34 


HUDSON & MANHATTAN TUNNEL 


Board a statement of the cost of construction of the portions which the city has the cost 
right to acquire: and if those statements are disapproved by the Board, the whole 
subject of cost is to be submitted to arbitration forthwith. In this manner the 
actual cost of construction will be determined at the time, instead of being left to 

be determined under great difficulties many vears afterwards.” 


The franchise contains provisions regarding the disposition of gas, water 
pipes, sewers and the like. The Tunnel Company agrees not to interfere with the 
construction of any rapid transit or street railroad over, along or under any por- 
tion of the streets occupied by it, provided they do not actually interfere with its 
structure, 
In January of the present year the Hudson Company was incorporated, with OPERATING 
a capital of $21,000,000, to take over and eventually operate the tunnels now under Pon 
construction under the Hudson. These comprise the tunnel just described, and 
one to be built from Church and Cortlandt Streets in New York to Exchange Place 
in Jersey City, and by tunnel under Jersey City and Hoboken, with the depots of —— 
the Delaware, Lackawanna & Western, Erie, Pennsylvania and Jersey Central 
Railroads. 


HUDSON & MANHATTAN RAILROAD TUNNEL. 


This is the line to be built from Cortlandt street, New York, to Jersey City, 
referred to above. The franchise granted by the Rapid Transit Commission pro- 
vides for the construction of two tracks under Cortlandt street, to Church, to Ful- 
ton and thence to the State boundary line in the Hudson. Provision is also made 
for a subway for foot passengers from Church street station under Dey street and 
Broadway to John street to connect with the present subway. The payments by 
the company to the city for the first 25 years are as follows: 


“A charge of $100 per annum for the right to enter the city, including the TERMS OF 
approaches from the west to the pier line. FRANCHISE 
“A charge for the right within the pier line, and for the underground portions 
of streets, and for the passenger subway under Dey street and Broadway, at the 
rate of 50 cents per linear foot of single track or subway per annum for the first 
10 years, and $1 per annum per linear foot during the next 15 years. 
“A charge for the underground portions of Cortlandt, Dey and Fulton streets 
near the terminal station, and where the company’s tunnel construction comes 
within 16 feet 8 inches of the surface, at the rate of 40 cents per superficial square 


an 


READJust- 
MENT 


RAPID TRANSIT 


foot per annum for the first 10 years 
Square foot for the next 15 years 
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The road will be double-tracked across the Meadows, and will pass under the 
North River in two parallel, single-track tunnels. These will be spaced 37 feet 
between centers, and at intervals of 300 feet will be connected by passageways 
that will ordinarily be closed by doors to prevent the air passing from one tun- 
nel to the other. Under Manhattan Island the tubular construction will cease, 
and the two tracks will diverge into two tunnels, with three tracks each—the 
main line and two sidings. These large tunnels will extend for about 1,000 
feet, when they will unite into a four-track, single-arch tunnel, extending for a 
distance of 605 feet to the western end of a station or depot. The station will 
be 260 feet wide from Tenth to Ninth avenues, on the line of Thirty-second and 
Thirty-third streets; then about 560 feet wide to. Seventh avenue. Its area 
will be about 27 acres, and it will contain about 16 miles of track. The lower 
level cf the station will be devoted to the tracks; an intermediate level will 
contain waiting and baggage rooms, ticket offices, ete. 

The eastern division, begimming at Seventh avenue, will comprise two lines 
of triple-track arched tunnels, one underneath Thirty-second and the other 
underneath Thirty-third street. These will be continued for 1,600 feet, when 
each set of three tracks will unite into a double-track arched tunnel for a dis- 
tance of 2,400 feet. The East River will be crossed by four single-track tubes, 
coming to the surface at Thompson avenue, Long Island City. At this point 
there will be a terminal yard, where cars will be stored, and where the motive 
power will be changed to electricity or steam, according to the direction in 
which the train is traveling. Electric power only will be used in the tunnels. 
Connection will be made from this yard, by bridge and railroad, with the Long 
Island system and, via Hell Gate, with the New York, New Haven & Hartford 
Railroad on the north shore of Long Island Sound. A large freight terminal is 
being built at Greenville, N. J., from which cars will be transferred to Ray 
Ridge, L. I., and will then be taken to the Hell Gate Bridge by means of a con- 
necting railroad. The total length of railway to be constructed in New York is 
4.2 miles; and the total length of main track, exclusive of side tracks or track in 
the station, will be 22.6 miles. The distance from the surface of the ground at 
Twelfth avenue to the base of the rail will be 65 feet, and at Fifth avenue 
feet. 


75 


The franchise provides also for a station at Fourth avenue and Thirty-third 
street, but this does ‘not include any right to connect at this point the tracks of 


the railway of the tunnel company with the tracks of any other railroad, for 
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high and low tension circuits. By the terms of the franchise the company pays 
the city $200 a year for the privilege of passing beneath the two rivers. Con- 
cerning this requirement, the committee appointed by the Rapid Transit Board 


to carry on preliminary negotiations with the railroad company said: 

“The annual payment of $200 for the routes under the North and East FRANCHISE 
Rivers outside of pier head-lines is more than nominal, though it is not impor- 
tant. It may be said in general that anyone who bridges a navigable river, or 

tunnels it so as to bring the opposite banks into easy communication without 
interference with navigation, confers great benefits upon the communities upon 
both sides of the river. Nevertheless, it is not practicable to certainly forecast 
the future, and your committee has, therefore, deemed it wise to affirn: the prin- 
ciple of compensation, although making the rate for the first period of 25 years 
so small as not to be a material burden to the Pennsylvania Company.” 

For passing under the docks and bulkheads the payment is to be $0.50 
per annum for the first 10 years and $1 for the next 15 years, for each linear 
foot of single track. The same rate is required for passing under the streets, 
with the exception of Thirty-second and Thirty-third streets, between Seventh 
and Ninth avenues. For the latter privilege the company will pay $14,000 per 
annum for the first 10 years and $28,000 for the next 15 years. 

For the station at Thirty-third street and Fourth avenue the payment will 
be $14,000 a year for the first 10 and $28,000 for the next 15 years. 

For the privilege of its main station the company will pay $36,000 per 
annum for 25 years, after which the compensation is to be readjusted. These 
annual payments cease if the company buys, for the sum of $788,600, that por- 
tion of Thirty-second street used by it. The franchise allows five years for the 
completion of the work. 

In regard to the rental for the space within pier lines and streets, at so 
great a depth as not to interfere with underground structures or future rapid 


transit railroads, the committee said: 


“The Pennsylvania Company claimed, and not without reason, that its PRINCIPLE 
enterprise involved a large investment and serious risk; that it would) bring INVOLVED 
enormous advantage to the city; that it would promptly and greatly increase 
the assessed valuations within a considerable area of the city, from which, in 
the increase of taxes, the citv would derive a large and immediate increase in 


revenue; that the underground portions of the streets, nowhere approaching 
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your committee is decidedly of the opinion that very many miles, and especially 
those of some of the steam railroads, have now a corresponding franchise value, 
and that if there had been a reasonable appreciation of the future value of all 
these railroad franchises (elevated, surface, and steam) by the municipal 
authorities when they were granted, the city would at the present time enjoy, 


and in the future continue to enjoy, a fair proportion of the pecuniary benefit 


which now goes wholly to the railroads; not solely as the result of their opera- 
tion, but, in very great measure, of the continuous development of the city.” 

When this franchise was under consideration, the lennsylvania Railroad 
firmly insisted upon the granting of certain privileges which it considered of 
vital importance to its plans. In building and developing its terminal, and in 
providing the necessary connections with existing steam railroads, it would 
spend from $35,000,000 to $50,000,000. The company expected to provide all 
the needed capital solely from its own resources. In time the business would 
assume proportions of great magnitude, and the city would be sure to derive its 
share of the benefits accruing therefrom. The company was, therefore, fixed in 
its determination to abandon the project if it were not assured of the permanent 
control of the improvements it was prepared to create. Without a grant in 
perpetuity the railroad might, at the expiration of its franchise, be deprived of 
all the results of its work. These considerations led to the changing of the rapid 
transit act so as to provide for grants of this character. 

On March 24, 1902, Mayor Seth Low sent to the Governor a bill entitled, 
“An act to amend the Greater New York Charter by adding a section in rela- 
tion to franchises of tunnel corporations, for constructing and operating rail- 
roads to connect with other railroads, and form thereby a continuous line between 
points within and points without the City of New York.” The following para- 
graphs from Mayor Low's memorandum on this bill are interesting: 

“While the bill provides that a franchise may be granted in perpetuity for 
such a purpose, it carefully guards the right of the city to readjust the terms 
upon which the franchise shall be enjoyed, at intervals of not more than 25 
years. The city is thus assured of the periodic opportunity to profit by any 
increase in the value of the franchise such as time may easily bring. The city is 
also assured of the right and opportunity to attach such conditions to the grant 
as public interests may require.” 


“Under these circumstances, I am of the opinion that a perpetual franchise in 
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improvident grants of transportation franchises to private corporations. 
Whether railroad construction and operation be municipal or under control of 
private corporations, it has held that no railroad use of streets shall obstruct 
future rapid transit or other profitable use of the streets for transportation pur- 
peses; that the city shall receive compensation for the use of streets, and that 
the terms of such compensation shall be readjusted at reasonably brief intervals. 
If the Rapid Transit Commission had rendered no other service to the city than 
to promote and determine this policy, it deserves very high appreciation from 


the citizens of to-day and those who will come hereafter. 


The stupendous work undertaken by the Pennsylvania Railroad will be use- USEFULNESS 


ful in our city in a remarkable degree. The city will no longer be insular, so 
far as passenger transportation is concerned. It will have direct communica- 
tion under the East and North rivers. This will serve greatly the convenience of 
people who are journeying to or from distant points, and also the convenience of 
the greater multitudes who go and come from their homes in the country or 
by the sea, 

And this must follow. There are other railways that serve our city. For pytype 
each of these new conditions will be created by the enterprise of the Pennsyl- EFFECTS 
vania people. It would be going far to say that these other systems must 
emulate in full the enterprise of that great railroad. But certainly they will be 
stirred to do what they can, .\nd so we may expect more than one system of 
railway tunnels under the Hudson, and we may expect great improvements in 
the approaches from the north. Otherwise it will be said in the future that the 
Pennsylvania Railroad had the courage to provide not only for its own proper 
traffic, but also in such way as to gather to itself traffic that belongs normally to 
others—that in fact it found great opportunities in the failures of rival lines. 

Some of these other lines command enormous resources. The real traffic of some 
of them is greater than that of the Pennsylvania. Surely it behooves them to 


look to the future. 
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and political evils upon the city. This overcrowding is likely to grow worse in 


degree and in consequences, unless some means shall be provided for supplying 
frequent, rapid, and cheap means of traveling between those parts of the city 
where business is done and districts nearby, now thinly peopled.” 

The undertaking that formed the exception referred to was the inception of 


elevated railroads. The four lines, constructed prior to 1880, constituted the 


only method of rapid communication between the northern and southern sec- 
tions of the city, until the opening of the subway last year. 

The first line to be put in practical operation was popularly known as the 
Greenwich street elevated, although its corporate mame was the New York 
Elevated Railroad. The plan of this road originated with C. T. Harvey. A 
a charter was granted by the Legis- 


company was organized, and in April, 1867 
ring the company to construct an experimental line. Section 2 


lature, empowe 
of the act was as follows: 

“The railway hereby authorized shall be operated exclusively by means of 
propelling cables attached to stationary engines placed beneath or beyond the 
surface of any street through which such railway may pass, and shall be con- 
cealed from view so far as the same may be detrimental to the ordinary uses of 
such streets. The structure shall consist of a single track, upon which the cars 
are to be moved in contrary directions upon opposite sides of the street, which 
track shall not exceed 5 feet in width between center of rails, and shall be sup- 
ported by a series of iron columns, not exceeding 18 inches in diameter at the 
surface of the pavement, or equivalent space if in ar elliptical form, which 
columns shall be placed at intervals of not less than 20 feet, except at street 
crossings or sidings, along the curbstone line between the sidewalk and car- 
riageway, and attached at their upper extremities to the track aforesaid, so that 


the center of the track shall be perpendicular to the center of the columns, and 


at a distance of not less than 14 feet above the surface of the pavement. 


Wherever deemed necessary to prevent oscillation of the track aforesaid, a sec- 
ond series of columns may be extended on the building side of the sidewalk, at 


\ 
intervals of not less than 20 feet, which shall not be more than 9 inches in 


diameter at surface of pavement, and shall be so placed as not to obstruct any 


existing door or window without consent of the owner; and from the upper 


extremity of which braces or girders may be extended to the first series of col- 


umns mentioned for the purposes aforesaid.” 
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side, is placed, returning under the street in the axis of the roadway, and of 
course through the masonry piers, into which it is carefully built.” 

A more interesting part of this description is the following: 

“The motive power will consist of stationary engines at every half mile, 
under the sidewalk; each one operating a large single drum 6 feet in diameter, 
ingeniously contrived to accommodate two ropes of contiguous sections. The 
sections being so short, steel-wire ropes of but $ inch in diameter will be used, 
thus obviating what has always been considered an insurmountable difficulty. 
The cars pass from one section to another by means of their own momentum. 
The gap thus caused is not over 20 feet, so that at a speed of 10 miles an hour 


the resistance to progression must be inappreciably small. At proper intervals, 


about 2 feet 


the rope will be attached to what you may call “universal trucks 
long. They are universal in the sense that no matter what position they may 
assume, friction rollers will always be presented to roll upon. Upside down or 
sidewavs, they will roll; in addition to which the attachment of the rope is by 
means of swivel joints, so that no kink or twist can arise. A strong finger, as it 
were, projects above the slot mentioned in connection with the middle box in 
which it runs. To this the car is attached. 

“The construction of the cars becomes, perhaps, the vital point in this. 
scheme: but so far as competent engineering judgment can discern, no 
mechanical device has been neglected that promised to insure success. Experi- 


menting alone will tell the tale. 


“The difficulty is just here—a rope is running, say at a speed of 10 miles an 
hour, with nothing visible but the little fingers of the trucks. To these fingers 
the cars must be attached and detached, without slackening the rope and with- 
out producing a shock on the car or its passengers; it must slow up in stop- 
ping and gradually get headway in starting. It would hardly do to jump at 
once to full speed; it would rack everything to pieces. The slowing up after 
detachment will be a matter easily regulated by the brakes; but how to store up 
sufficient momentum to get under headway before making fast is the crucial point 


bevond which all other difficulties are but trifles.” 


This was to be accomplished in the following way: 


“The first experimental car will be about 30 feet long, with a barrel placed 


immediately below the floor, running the full length of the car, surrounded by a 


stiff spiral spring. econdary springs of india rubber are attached to the spiral 
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\ccording to Wilson's History of New York, the Rapid Transit Commission 
: g 


f 1875* reported, in December of that year, “that their work was at an end, 
fe) O75 : . - a 

1 that the task of building the roads upon the assigned streets—Ninth, Sixth, 
and the > tas fs 


Third and Second avenues—had been awarded to the Gilbert road and to the 
rird a K Z $ 


N York road, the corporation then operating the little elevated road on 
NCW ic ad, 
Greenwich street.’ 


In 1876 the New York road had extended its line to Fifty-ninth street, and 
n 187 ? ‘ 


ing “ rough trains each day.” 
was running “40 through trains ¢ J 


i 77 i ing interest in this road was obtained by 
In the spring of 1877 a controlling inte 


Cc \W. Field, who exhibited the same zeal in pushing it to final completion 
yrus W. Field, } 


that had marked his connection with the Atlantic cable. 


In tl days the companies were almost constantly obstructed by suit 
n those da} ‘ 


brought by abutting property owners. In 1877 a single ie ine pie wa 
i * ad b sen built from the Battery to Central Park, but it was impossible 

dae @ system because of legal proceedings. The same cause stopped 
ane . ners In September of that year the Court cal et nd 
declared that both companies were legal organizations, hav- 


animous decision, 
ieorae structures they had undertaken when stopped ; 


ing proper authority to build, the 
injunctions were dissolved. 

and all injunctions we ; 

\fter this, work was rushed on both lines, and on June 5, : 

s opened from Rector street to the Park. In the intervening 
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Is on both sides of the city had reached the Harlem. Later the Third avenue 
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' Reniise. ‘Parle 
line crossed the river and was carried to Bronx Park. _ - 
On January 1, 1903, the Interborough Rapid Transit Company leased the 
n January I, , 
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eae i lividends of 6 per cent. per annum, and an additional amount, if 
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RAPID TRANSIT COMMISSION OF 1875. 


red the Mayor of New York City to appoint a Commission 
APPOINTED 


\ Jaw enacted in 1875 authori 
oard of Rapid Transit Commissioners to decide whether the city actually 


needed rapid transit, to select the route or routes, and, if found expedient, to 
lize a company to build the lines. Mayor William IH. Wickham appointed 


Joseph Seligman, Lewis B. Brown, Cornelius HH. 


or 


the following commissioners: J 
Delamater, Jordan L. Mott and Charles J. Canda. 
This Board had power to locate “such railway or railways over, under, 
> 


through, or across the streets, avenues, places, or lands, except Broadway and 


Fifth avenue below Fifty-ninth street, and 
and avenues as are legally designated 


Fourth avenue above Forty-second 


street, and except such portions of streets 
for the main line of or occupied by an elevated or underground railway in 


} actual operation.” The Board was to decide the first question within 30 days 


after its organization, and the second within the next 60 days. 
At that time the only facilitie 
1 south were the Broadway omnibuses and the 


s the City of New York had for the transpor- 


tation of passengers north anc 
horse car lines on the avenues and along the docks, and the section of the New 


York Elevated Railroad, along Greenwich street and Ninth avenue, from the 


Battery to the Park. 
The Gilbert Elevated Railway Company had been incorporated, and had EARLY 
the privilege of building an elevated road along Sixth avenue; but the struc- RAILWAYS: 


ture, required by the terms of the charter, was so costly that the company had 


not been able to procure the necessary capital. That company held the opinion 


that if the Commission would permit them to construct a less expensive road 
they would be able to complete the work. The two companies entered into 
amicable arrangements to construct certain portions of their lines, which were 


located in common, by a union of their funds. To further this object the Com- 


mission located routes for each company; one from the Battery to the Harlem 


River, through Third avenue and the Bowery, for the New York Elevated, and 
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be made by diverging lines to the east and west. Since an elevated structure on 
Broadway below Thirty-third street was prohibited by the statute, it became 

necessary to plan a subway. 

considered, namely, one for a double-deck tunnel BROADWAY 


Two types of tunnel were 
SELECTED 


With two tracks upon each deck, and the other for four tracks on a single level. 


After a thorough discussion of the advantages and disadvantages of both plans, it 
was decided to build all the tracks on 
under Broadway to Fifty-ninth street, and thence 


the same level. The route selected 


extended from the Battery 
north, on the west side of the city, to the city line. At Fourteenth street the line 
Fourth anc 


north to the Twenty-third and Twenty-fourth 


turned and passed under 1 Madison avenues to the Grand Central; 


thence under Madison avenue 


built at the B 
sey there were to be three tracks, and from 
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clear above mean high w with clear spans of not less than 125 feet 


between center piers and bulkhead line. 

The stations were to be provided with ample elevator service wherever the 
platforms were 20 feet or more below the curb line. The road was to be 
tricity or other power not requiring combustion in the tunnel. 
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“The tax upon street surface roads amounts to one-quarter of a cent for 
each passenger carried. The Commissioners’ proposition would tax the Man- 


hattan Company only one-ninth of 
npany’s proposition contemplates but one-twenty-fourth 


Yet it costs nearly 50 per cent. more to 
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i vhich, 1 
desirable, but w 
selves would be 
would become abuses and scandals. 


“Nor is there the slightest neces oe 
int which I beg gentlemen to consider, 1 
this is a point w 2 


has been goo! g hi vas mayor I gave some 
g dd enoug ‘h to allude to the fact that w hile I was n } an 
atte a to this i ¥ " ‘ou, gentlemen, and 
= his question of rapid transit. I may say to x t 
a ‘ i ; hat I gave all the attention that it was possible for me to give, 
Mr. President, tha 
with such abilities as I may ; 
Hs as oe with the most experienced and able engineers, I consulted 
i Vv 

had consultations : e 
with t blest lawyers in the city. 

vith the ables y 1 1th 


ision was: : . it was com- 
a the Constitution stood, and as the law stands 
“First, that as 


i ity of 
legislature of the State of New York to authorize the city 
he legi 
petent for t 


he work. ; : 
a a craeeaien ne that to get rapid transit the underground system 
it was conc: G 


sity for such a course in this case; and 


happen to possess, to the solution of the question. I 
hap’ , 


“Second, 
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SIONS OF 
MR. HEWITT 


CITY 
OWNERSHIP 
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FAVORED 


PROPHETIC 


REMAR 


MR. HEWy 


Ks 


of | 


bey 


RAPID TRANSIT 
must be adopted ; 


that it was impossible to get rea 
head railway, 


| rapid transit with an over- 


4 . a ity f ‘f a 
th hird, that the city of New York could borrow the money and_ provide 
N€ Capital—as al] the committee ag: 


not : Fee, and as Mr. Schiff has told us—at a cost 
exceeding three per cent, 


“And lastly, that the d 


; ; anger and abuse that m 
ton of the work by city offici 


public Officers, could be ayoi 


ight come from the construc- 
als and the Operation of the railway afterwards by 
ded by the simple 


Tesponsj i 
PoOnsible Corporation who would have the 


process of making a lease to a 
Struction, 


expenditure of the money in con- 


Officers, and who would be sure to 


they would have to pay interest on every 


ade to work out in practice, and the 
: ya 
gislature ¢ Cgislature, 


and I regret to say not a 
found to 


; advocate it, and it was finally intro- 
Y & member of ee 

T of tl ature who was willing to do 
© committee g 


le legis] 


and ‘never reported back + 
Ney for any private individual behind 

) a private vidual be 
ore yt ute indiv 


td been enacted : The work would 
furnishe 


‘d by the bonds of the city of New 
ased, as I had reason to think. 
¢s, by a Tesponsible corporation, at 
‘ould have retired the bonds in 
SS, Of thi * would be the absolute owners, 
Teat @ ; : 
iio enterprise, which is as essential to 
t " 

C Would have been conducted om 
spect <a Aqueduct 
“« Tom thi 04 Very Much com m 
a . I eo , e ie a. >com- 

a Stee with 34 'd principle lo this body and re 

Is Needs to a a oa . 


has been conducted. 


» that such a proposition 45 


trust, there 
°€ Printed 


> and 


fore, that his motion 


a s of 
and sent to the members % 


THE CHAMBER OF COMMERCE 


the body for consideration, will be carried; because it will be a very a 
thing fadeed if this Chamber, which is supposed to Represent ee 
inibelibesenes of New York, shall commit itself to propenttinns, ar ll on rv 
have en condemned not only by the judgment of oe sconces — us 
country, but by the experience of every state and ional has ae ee 
binenans a saree with private individuals in the construction and management of 


public enterprises. 


I ted to defer further consideration of the question until the next 
t was votec 


2 
regular meeting, March 1, 1894. 


i ffere > ff. ‘ine resolutions as a substi- 
At that meeting Mr. Hewitt offered the following 


tute for those presented by the committee: 


“Resolved, That, in the judgment of ‘hs ae yeaah ° 
State of New York, additional rapid transit facilities are wl ; a she 7 
: y 1 sperity of the city of New York that the use of tScerees 
er te a it is not found possible, after careful investigation and lib- 
a a vase to taxation and right of ways © secure the construc- 
ae 2 2 system of rapid transit by private enterprise. _ he 
— . Th it in case the credit of the city is used, the ownership of the 

de . ; i 1 e - 
rapid manos should be vested in the city, but sig pleat heme ed 
: hould be entrusted to such responsible corporation now es ng nied 
ute be formed, as may be willing to pay, in nee bec are 
city bonds, the largest annual rental, such excess to be used as a s g 


d a e lease to be 
the bonds of the city, and when the bonds are so retired, t 
retire the 


terminated. a deopehag aries 
a se should be sold to g 
ie u T hereafter the lease sho 
Resolved, That t 


arms ag may be prescribed by the city cane. for periods not 
ie eee - 7 in the same general manner as the ferries are now sold, 
ag ~~ : ae the aaccesstul bidder shall purchase from the previous 
euler are and other personal property at its fair valuation, to be 
esse 2 
sa pao safeguards and conditions ought to be provided by 


“Resolved, sera — : ala 
Ri legislation in reference to the issue of the city bonds and the con 
ane gall A Hy sate ayo a oe " ope 
iat " ation of the rapid transit system, under the general super 
i 2 Ta 
struction and ope 


fal 1 of engineers, so as to insure economy of cost and adequate 
vision of a boarc g 
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accommodations for the public use, and that the committee 


be continued, with 
power to add to their number, to confe 


: : ities of 
T and co-operate with the authoritic 


the city, in reference to the general plan and the needed fegislation. 


Mr. Hewitt said also that h id 
the best engineers and most competent authorities upon the subject of rap 
transit, and that he had never 
Teach any other conclusi 
character ; 


mously 


sas . inions of 
¢ had had opportunities to take the opini 


: 7 sstion to 
known anyone who had studied the questi 


. 
rround 
on than that the system must be of an underer 


™ upon masonry arches, |i 
expensive and an injury 


™provements made during the | 
and motive Power have remover 
ing underground Toads, 


: » enor- 
tats Syste ke Berlin, would be en 


aes t the 
to the general aspect of the city: and tha 
i i . -entilation 
ast six years in regard to lighting, ventil 


} 7 es ceri: 
1 objections that formerly held good conce 
wing, he said: 


Contin 
: st be an 
4 new system, and that it must be 
: ‘ an be 
as to how its construction can 
2 : . / an 
cither by private capital, or by 4 


Capital with the city, or by the city itself. Those are the 


by 

: Private capital was the one arrived at 

that they Peis Mission, and ] wish to say, in justice to that Commission, 

Westion, ang av 2 peas and intelligent examination to the whole 
@ no 

and Which wa, Oubt they conceded 


» in the plan which they devised 
bidders, all that they thought the 
Mm taxation and privileges to S¢ 

e Conclusion that i. ; There Was no bidder. I think a 
ne same Way, wil] und ante te expect that private capita. 
XPensive fy Ndertake t 


7 . 2 r= 
Work.” he Construction of this very impe 
Mr. Hew: 
: Witt 
i Plained 4 
Pital wit, t that the sec ae 
Nd that 4 : ¥—woul Tequire a method—by asscciation of priva 
r e sa: e: ac han 
Palities 7 Suards 


8¢ in the Con 


. . te 
e st hrown ap stitution of the State, 
: 0) 
Should 1, ate Were n ui 


; are nd the lending of the credit of munici- 

St car, Strong, a : 

that the lly ©nsidereg I ny Proposition looking to a chang’ 
SOUuld not Bedenca, thie ipa 


i wil 
€ in Cnt case it should first be sho 


any other 
Way, He continued: 
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i ition have made no demonstration, aud ae 
“The advocates of this eas the very simple reason that if this work 
area eae eae fie credit of the city of New York e 
could be secured by nd a certainly it could be secured by the use . : 
estento et awe thils ed i the extent of its entire cost ; and ite ia a a 
credit-ob-shecity ot ey ns yery small one indeed, when you get ov ee oo " 
two-thirds to ihreestons he seed: It is a very small one, aneed, an . oe 
that the city’s credit aes at in the case where the city’s credit is loa se, 
the Ryden ; kk becomes the private property of that eae 
private corporation the wor by the advance of a very much smaller ad eae 
aula cel 4 ae pe hie property of the city, nese e its ne 
sae tte . Me be profitable, as I believe it will be at the e 
management; ar 


years. C S| e treas- 
i Ss low e cit reasury instead of into thi 
ins will flow into the city’s treasu 
aus 
rcars, then the ga 


: : ity and on 
ury of a private corporation. the undertaking of this work by the ere ; 
Bb objected to the : cite Hhesexpanticare’ 
ae ies : t there would be scandals involved : es 
feral iti the adn 
account of the city f money by the city authorities, and that Raker eee eee 
i Ena ter j wou 
this large amount o ity authorities after it was constructed ie Sea ae 
F on es i he city of New 
such a ee =a and would practically turn over ee ‘ Se eis: 
i ‘rable abuse, 2 ; te 1 
Sd aces ir followers. This objection wou! Sue este 
a psaureainnaees 1 I suppose to the mind of everybody , 
and 


i : F should 
sive one to my mind, ‘ dministration of the work 
sive o ither the construction or a hh necessity. The con- 
: i suc xe 
necessary that e itv officials. There is no s 
. city olcials. ee cted, can be 
ae hands of the cit i ion after it is constructed, 
reside in the its administration a a Pe 
i is work, and its : imple condition tha 
pig) eueaara ae io to the highest bidder, upon the ci the interest 
lic auction : he shall pay 
put up at pub Il be responsible; and, secondly, ae bility to do so; and, 
F r oh abilin 
Sat enisy Is and give reasonable security of his ee 
sity s oa cht . iti 
upon the city bond im as in competition he may bid in a 
1 
such further sv 


thirdl ‘ 7 bs 
le r ion insures the most abso- 
ind a This mod of construction 


se s. oo 
interest upon the city bond the economy of a private owner in the building : 
eee n the cost of the work, 
lute economy. T he lessee will have to pay a rental upo' ret See 
an ie < Y minimum, 
the work, because keep the cost of the work down to at oe 
ero : ork, it will be conducted just as other rai a3 
ce i ved—not politicians— 
lucted. Competent men will be employe P 
rati are conducted. 
porations 


he economy with which 
is profit depends upon t j 

Hill find that his pro 

essee will 


the administration 0 


because the | as 
the work is operated. 
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TION NoR 
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VIEWS, OF 


MR.INMAN. ,, 


RAPID TRANSIT 


Mr. Hewitt did not believe th 
sion in behalf of the city. 


which great abuses had arise 


* al was- 
at the road should be operated by a con 
He cited the case 


n, and added: 


: rom 
of the Croton \queduet, frost 


“With this experience before us | 
either the Construction of this work or ; 
think the only path of Safety is to lease j 
other public works are le 
the end of a Treasona 
leased, either at | 


do think that we ought not to confide 
ts administration to any commission. 
t, as the ferries are leased, and as many 
ased, to private individuals, but keeping sure that at 
ble term the prop 
Ower rates of fare, 
Prosperity and stowth of this city, and 
yielding a larger reyen 
Tate of taxation, 


‘ .¢ eain 
erty shall revert to the city, to be ag 
: ; F » to the 
which will contribute enormously t¢ 


to the advantag 


ao ine classes, oF 
¢ of its working classes, 
ue to the city treasury, 


i {1 the 
to be used in the reduction of 


. 2 _ a : said: 
\apid Transit Commission of 18g1-4, § 

. “ye jg NO 
Proposed by Mr. Hewitt, there 1s 
@ responsible corporation 


will be made to 
icated by 


him. A. million dollar guarantee 
who had a million dotiaty oo would be insufficient, Of course, ae 
tunity of saying at the waa : d be Willing to put up that amount for the puss 
the Toad) whethe they ‘ = rears (which time it would take to construc 
wees 8 to say, cis ae °r forfeit the guarantee, as by that 


as Constructed) the pr 


icabili an 
acticability of 
d be demonstr. 


u . a“ 
Control tp; 5 Up the Million q 


‘ nai 1¢ 
1 ated, and if successful, tl 
. a 
, US syster and its ea Would haye a great big thing in being able t¢ 
ee : : ) : 
land, if fo, an N th “arnings for thirty years. Whereas. on the other 
ute F i . : 
on the Money fi 1 n*8round System should be a failure, the party 
he Pg Only the Million dollars while the city must stand 
. y \ 
. NY best Owards TY much M favor of Mr Hewitt's scheme, and 
a ond / NE it 9 on , ‘my 
hink there A Tew} ee UtS but I is in the air, in my opinion. I 
aa nar j 
900 to ‘See hything tangible about | " Present, but I must say that I do not 
: m9000 9. a Riga Ms se} _ 
lion dollar ee the citys, oney, ang ee Tt proposes to spend $40,00' ; 
ully ¢ ecut ne Only Names a suarantee of a ml 
NY the Siar g 


S, and for gu 


‘ ry out 
aranteeing to carry 0 


— 
ee Ee 
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for a period of thirty years, which, in my opinion, is 

ee ee : sible guarantee I would say go ahead. 
ae a ig Pie ie that the Chamber is now eats 

ieonicth * cee Shall we urge that a single exception be nae i 
upon to alncidis is cin elie to an admirable law (xia, phat ee a 
behalf of tapid tans “i lending its credit to promote private jet fe 
ante alee ke fi : be stinntated into providing for a great mare lene 
Diy a eanee. een of consequences, a strict adherence tc 
or shall we recommend, = 
paren wet Pavel hold the same opinion that I did iu i 

ee te. ie Scaac: and advocated the baueing i meaeent 
aaa saa - sired we had men at the helm of Ou mi oe 
pre Ane i . but as that is not now the case, sai oats _ 
siete casi een I could not and I would not, as a men 
prospect that we soon she ave, 


€ 2 ) api , Which, as 
: e city : ) Ss I ystem ol rap d transit 
that th t hould build this 1 uch needed s f 


Ss @ 1c q nd 
Ss « I y ising ec lamber to recommic 
Sor Ss adv 

t myself on record as 2 tl ( t 

pt 


ara ne d ad ads eve, would be an 
f. t tt 1a n the subject leads us to bel Wo 
1 have had o D d t } 5 
ve ha 
Ss g V 


r. as e' rolled by the 
Ss Ss a a ast, to be contro 2 
€ € f some fifty millions of dollars, at le Giese 
sxpenditure of sc ) i ie 2 nae 
ee hicl yntrols the municipal government of ec e ite) 

yer which cc s 
power w 


Subs . eC ere ac ed. 
the substitute resolution offered W W adopt 

») u i Ss d by Mr tt 

On motion the by 


€ 
i and 2 am S Lewitt 
D > a er, rles vari 1 \b es 
T f the Chamber, Charles Stewart Smith, 
E e @ 
Che President o | 
£ e regula Nn il 5 tee on 
regu a aL T 1 the commit 
: ; ‘ ithly meetit g of the Chamber on AE TB ae 
7 7 pie + \ bi i i repared and cause € : 
t ; Ss ‘ itted a copy of the pill which it had prepare 
i sit submitted a 
ap d transit s 


is of ill which 
i i synopsis of the bill whic 
he legislature. The following is a synop: 
i ced i the legisla , 
introduced into 


was drafted by Henry R. ny ad of Rapid Transit GOMRREEETONEN, sai 
arviemimee s = anaes the President of the bait ge 

sisting of the ae ae dc bara teenies abcde 

merce, ¢.-officio, anc 

vacancies. 
Aside from this, t | 

price ao 1 the right, if in its judgment it is found desir- 

said Boarc ‘ 


a a awe t the 
of ili i o extend the powers ¢ 1 
scheme of the bill is t x f 

ie scheme ¢ t 


s 891, so as to 
Ss Commissioners, t nder the act o oor 
C 


confer upon 
able, of providing for t 


, the city. Bp a ee 
ant sree it Rapid Transit Commissioners are still retained 
of Ine 


eration of rapi ansit roads fo 
struction a ie) pic fi 
ruction and op 

qe cons Cc 


isti therefore, which by law are 
The existing powers, therefore, \ 


i 2 arc 
now vested in the Boa 
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all determine th 
should be constructed 
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i road 
ee: ansit rol 

at it is expedient that a rapid tra 
at the expense of the 
h has been heretofore 
and which h 


: se any 
city, it is authorized to use 

adopted by the ol 
constitution 


d rapid transit ad 
‘as received the al consent of the legal ee oe 
the Property Owners, or of the General Term of the Supreme Court, i case 

ave refused their consent ; 


nd pl 


i, ey oO devise 
Property owners shall h ee Ee 
and adopt new routes ar 

mon Council 


C 


ans which must, 


: » Com 
in turn, be submitted to the 
and to the 


Property OWners, 
ourt, for the requisite 


Gr to’ the General ‘Tenn of the Supreme 
approvals, 
ans are finally 
for 
Tis given to th 
Several] Contracts for 

of rapid transit. The commissioners ar 

"e-advertise, of they may 
eee a nae the Public interest, 
CONSTRUGS nse Successful bidder is then Tequired to enter 

ope? a - = the road, and also to equip 

aoe Years to he Specific 
than fifty 


When the pl adopted an 


ized to advertise Proposals for 


Joard is author- 
1 consented to, the Board is a 
the construction 


commissioners, 


“dl 
A . » rou. 
and operation of the 
sor 
Powe ie : si eit 
oli MW they see fit to do so, to mak 
f 


ec 


: : F fa system. 
the Construction ¢ the entire System, or parts of a si 
Rice . » bids ane 

© authorized to reject all the bi 


accept any bid that, in 


: set pro- 
their judgment, will best | 


. » cone 
into a contract for the ‘ 
ent ame for @ 
» Maintain, and operate the same i 
als ; : - more 
d in the Contract, not less than thirty-five nor 1 
Years, 

. é 

. 4 . woe 

india by the Contractor to the city must | 
“OMMissione 


Ts, not less th 


» bonds 
an the interest on the b 
additiona 
of the road, and an addit 
Upon the ; 


) 
; rder te 
amount of said bonds. In ot 

Actor jg requir 

: S require, 

Satisfac ‘ | l to 


: 7 sureties 
cnter into a bond with st 
Million q ® the “OmMissioners 
: On doll. s. 
Tepaid to p: Mar 


'S With the Com 
eg 


at the Same rz 


cea 
‘ : ake ¢ 
He is also required to m 


troller of the city, which sum is to . 
tte as that paid by the city upon a 
as been constructed, equipPe 
Satisfaction of the Board. 

Uction the city is authorized t 
rest p, : 


ot 
to an amount 1 


sted. 
upon being ages 
°T which it is constructed. 


is con- 
'S to be the 


property of the 


CHAMBER OF COMMERCE 


rs, when repaid, the 
illi ars, when re 

1 curity of one million doll 

for > se \ 

substitute for the s 

c\s a substitt 


i ipment. Power is also 
i 5 Sk and equ i. 

li n upon the rolling stock 

r a ot rst ie 

ity i ave a firs 

city is to hk 


> considered wise in 
‘ at may be cons ; 
ter into any agreement that ~ city of the rolling 
hoard to en . chase by the 3 

given to the Board . case, or the purchase by anil tineaain: 
g newals of the lease, is not renewed, anc 

Face rete re als » is 
reference to 


stock an ( mer t a tion, 1f the teas 
a 
ind e juipment V 
Ko ¢ 


s SI ise and the equip- 
¢ is i rest i 1¢ franchise 

t bracing his interest in th 

[ xl ractor, embre g ooh 

SRG the contré ei ; : 
tty ot l. is to be exempt tror t £ fare ter ‘be charged and % 
ms rates of fare to be ¢c ela 1 


f > TOE ; " soe 
ment of the rovide the ; - » Balint 
‘| ract is also to prov! The rentals received are to be 4 
baaieeraie be furnished. The rentals 
é eorvice to be : : 
aracter of service : tie ee 
character 0 -edemption of : judicial proceedings 
1 inking fund for the redemy relate exclusively to judicial 1 
the sinking Q > 


city debt. 


inclusive, bs ct of such pro- 
Sections 39 to 63, both inclus : raisal and the conduct of A . 
Sections 39 3 ymmissioners of appraisé ’ deslaners sual! faa i 
: ‘i f cc ss a te: emis < 
Z itment o © Rapid Transit 
for the ‘adie of Rapid |] 


> » Board 
ceedings, where the 


in order i ( € onstruction of 
1 to provide r the const 
e 


any property 
smn any pre 
ssary to condemi ) 
necessary 


Bt aes v a vote ot 
i > existing lav 
ja at where in the e § ie, 
such road. ins a provision that whe hall: be increased te Sis 
pS ill also contains <¢ . ' mber. shi : 
Che bill also ¢ is required, the nun ss alias Gated WER 
fF the Board is requ ) members of the 
rs - : rer “¢ 
four members of the he same veto power to tw 
+ affect aiving the sz 
yt to ‘ffect giving 
Phis is in ef § 


‘ Fe desis 
sting of five persor 


soard consis 
Rit » present Boz 
ides for; the | Ea ot srsons. 
» provides Scipio cielil Beh 
sisting law now Pp act consisting « g an ce Alf cart 
the existing | ‘ded for in the act cons g esent eapatissoners: BE E33 
and the Board provide the offices of the preset Board all the records, 
; inates »>new Boa é 
The bill also terminates the ind deliver to the new B 
rarister a 
, “m to transte 
es them 


ision is also made 
-*rovision is also 1 
i requir veg their work. Provisi 
transit, and req rty relating to 


‘r oprope 
maps, plans and other pro] 


roing commis- 

sation of the out-going com! : 

nses and compensatic to ceaaten ty 
thee te cessary to make s 
ilananigrs sagerhe - 7 just. It was necessary t sation of the com- 
hi ee f the compensa 
te oe that the payment of the com] 
os act the \ 
i iew re fact 
: riew of tl 

the act, in v 


H eceacct: if 
ir making a successfu 
lependent upon their making 
is depe 


resent law rt 
ay e presel . as not ye : Sate 
missioners under the f{ id transit, which has card of Rapid Transit 
x rapid transit, sf the new Board « 
“xpenses ¢ 
e expel 


-rovision is 
been done. Pre 
; jai Cie 

fa franchise fc 
sale of a fra ree 
ayiment 0 
also made for the payme 


c s “TS sreof, other 
si S' € sati » members there 
ble comfy ensation to the n 
-eagsonable 
also a reasol 
and also { 


ion i > ascertained and 
° i compensation is to be ascet 
Commissioners, eae 


: troller, 
ayor and Comp je ; ne 
than the Mayor provided f be paid to them from time to time. 
aa “p: 
but it is to be 


is - the Gen- 
<isting law; that is, by 
or in the existing 1 
4 eT 
ad in the manne : ine 
ca Ta of eee Wiis Steinway, Set OW, 
Ss | ane Ss! rere: illiam Ste \ 
eral Term of the Supren basen massed were: WY 
é = HE ed in the eed t 
The persons namec E, Orr and John i. Starit 


he erce took up 
‘ sxander » Chamber of Commerce 
John Claflin, Alexande foregoing that the Ch 


It will be seen from the 


RENEWAL 
OF LEASE 


OLD 
COMMISSION 
TO DELIVER 
RECORDS 
TO NEW 


RESULTS 


RAPID TRANSIT 


the discussi i 
$ ion of rapid i ) 
es re ah transit problems at its meeting on February 1, 18043 
ee Was appoi i : “report what 
ae Ceca hy abi to examine the subject and report what 
a 0 take; that thi i , 
Fise Ais » That this committee repor ‘ 
s ported at the adjourned 
at a meeting, held on March 1, resolu- 
adopted, and that 


d that 


February 15; that 
tions offered by Mr. Hewitt were 
ng, April 5, the committee reporte 
be introduced into the Legislature 


and was signed by the Goy 


- at the next regular mect- 
a 
‘ “ll had been prepared and caused to 
he bill so prep 
The Chamber of © Senet May, 1894 
er of Commere : 
© worke 

engage . ; " 

ngaged earnest attention for a sed two months upon problems that had 
tion. That it did so ay 4 century, 
larly well equipped b 
state. The Chamber 


ared passed the Legislature 


quarter of 
‘as due to : It found the correct solu- 
the clear Judgment of Mr © correct solt 


0 3 ‘ 
th as a Successful me Hewitt, a man singu- 
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CHAPTER X. 


ABRAM STEVENS HEWITT. 


On the 5th of April, 1900, the Chamber of Commerce held a meeting at 
which Alexander E,. Orr, President of the Rapid Transit Commission, reported 
or the construction of the subway. 


the signing ef the contract f 
That act marked the beginning of the end of an undertaking that had been 
vainly attempted for a period of twenty-five years. Just six years before (1894), 


the Chamber of Commerce had discovered the key to the solution of the problem 
had prepared the way leac 


that had become the Rapic 
ied to final completion. After giv- 


work had been commenced and would be ca 
efforts made to secure this great boon, Mr. Orr said the 


the active influence of the Chamber and the genius and 


vitt, who had brought to the task a wide experience in 


ing a brief history of the 
result was due mainly to 
foresight of Abram S. Hey 


civic affairs and an intimate knowledge of the requirements of the case. 
At that meeting the following resolutions were adopted : 


Resolved, That a gold medal* be struck in recognition of the eminent serv- 
ices of the Hon. Abram S. Hewitt in the cause of civic rapid transit under 
municipal ownership, and that it be presented to him by the President, with the 
admiration, respect, and affectionate regard of his fellow mem- 


assurances of the 
ree of the State of New York. 


bers of the Chamber of Comme 


That a committee of five 
to carry out the provisions of the foregoing 


Resolved be appointed by the President, of whom 
, 
the President shall be Chairman, 
resolution. 

tee was constituted as follows: William E. Dodge, Alexander E. 


The commit 
and the President as chairman. A medal was 


Orr, Charles S. Smith, Seth Low, 


* Following the frontispiece is an engraving of this medal. 
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eh aae i scertain 1f such a 
hail ittee to a 
-comm 
a sub-c 


an of municipal construction 
Ey 1 1 exac 
Court persisted in exa 
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in as would 
suffice for the 


ivi ie! arg 
resulted in giving such a mar 
construction of the rz 


f the 
‘ro result of 
. > charter. .\nother res 
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announcing to the 2 
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7 s » expecte 
Ts then stood, it could not be ex] The 
, “ds road. 
act to construct: and operate the propose 


le Elevated Company made 
the Metropolitan Company 


Position assumed by tl 
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El The Board concluded its communication by expressing the hope that the 
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d Railroad Company, in view of the exceptional privileges which it had 


received fr ; : 
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for the extension of rap 
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into the possibility of securing a bond of 
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Go and with Mr. Clark pres 
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as and urged the value of co-opere- 
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PREPARIN 


ng the contract for the construction 


On July 1, 1897, the duty of prepari 
1 to a sub-committee of the 


and operation of the proposed railroad was submittec 
Board. The contract was completed March 1898, and sent to the Corpora- 
tion Counsel for his approval on April 7, of the same ye 
on was paid to the request of the Board until September of the 
atime all work tow 


31 
31, 
ar, as required by the 
act. No attenti : 
following year, and in the me ard the construction of the 
Ss year, ¢ 

andstill. 

was fully explained in 
t, by the te 


road was brought to a st 

The situation at that time 
It was stated tha 
ppelled to assume 
orations embr 
ess was not known precisely, the 


a communication by the 
rms of the Greater New 


board to the Legislature 

as — iat . Fah siies Ot 
York Charter, the enlarged city was com - i ince 7 i 
the counties, towns, villages and public corp aced in the consolida- 
tion. While the am 


Comptroller was of th 


ount of this indebtedn 


as not less than thirteen and a half 


e opinion that it Ww 
or cent. of the assessed value of the real 


s of the ten pe i 

If such were the case it would be impossible to 
e road. The Rapid Transit Com- 
carefully the courses open to 


million dollars in exces 
city limits. 
d to construct th 
ined to consider 


constral 
f so long sought and so urgently needed. 
s s g 


estate within the 
borrow the money require 
mission was, therefore, 
the city to obtain the relie 
Three plans were suggested : 
1. To wait until th 


by a reduction of the debt, ¢ 
as to enable 
authority to 18su 


acity of the city became so enlarged 


e borrowing ¢aP 
ase of assessed valuations of real 
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y the funds necessary. 
e bonds of the county of New York 


or by 
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for the construction of the 
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o priv 
he city of New 


ight the total up to 


road. 
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vate enterprise. 
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$250,928,950-10. The amount 


fer a franchise for the construction 
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The net funded debt oi t 


212,835.97; other items prot 
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was only $1,924,394 less than ten per cent. of the 


assessed valuation of the real 
estate of the city. 


Upon this basis it was m 


anifestly impossible to borrow the 
amount needed for the 


construction of the road. 
But a few days later the Tax Commissioners made public the assessed valua- 
for purposes of taxation 
showed an increase of $42,512,876; 
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tions of real estate during the year 1899. These 
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sources for the capital to 
The money could h 


ave been r: 
York, incl 
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: , 2 f a comparatively short 
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Maal sey eae : it w be difficult to over- 

: ¢ - whose value it would be ¢ 

¥ : a piece roperty whose i 

time, become a piece of P ae ' 

. : > course y vears the certain 

i i fectly safe to say that in the course of fifty yee 

estimate s perfectly sa on) oe eaten nea 

siiameaptenng. ; I] so increase the earning capacity of such a 


f city’s ation Wi he ; ? 
growth of the city’s populati ts original cost. The effect of per- 
s orlg 


ar greater than 1 
capital would, theretore, 
lition to the property of 


road that the value will be f be to surrender to 


mitting construction by private 
night be made : 
The former city of New 


ee oa 

i a valuable ac ty of 

individuals an asset which i aii 
the people of the whole city. 

mplified the wisdon 


ts streets to suriace 


of pursuing the plan ot municipal 
a suns 
Laine Sagab ment and elevated roads, which 


‘ snder of i : 
ownership. In the surrender of er than their 


italization far great 
business on a capitalization far grea 
e business 


sults of the opposite 
of the opinion that 
and of such excep- 


are now doing a profitabl course of dealing. 


original cost, it exhibits the re the proposed 
“The Rapid Transit Board 1s, Si 
gesrc.e of such peculiar 


from the settl 


however, 
character, : 
5 je a work vay of recent legis- 
underground railway is a Worx ed policy of recent tes 

. 5 : »parture 
‘ es at a depa 
tional value to the city, thé 


2 . i we, . s > event of the 
lation might be justified. found in the ever 


& be 
“It is plain that such justific 


- can only 
ation call 2 e is not as vet 


That such will be the cé 


unavailable. anted 


_ : Paes if power is 
public credit proving a 


recommend that 
The Board, 


power shall be additional to 
Board will be 


rtai therefore, 
entirely certain e 
In this way the 


ise in the future. 


ct the road, 


for them. 
as as they may 4 tur 
debt sufficiently within 


position to authorize 


chise to constru 
a substitute 
rving conditio! 


them to sell the fran 


their present powers and not 
of va 
their W 
then the I 
the other he 
ble within any 
ion by private 
hat if the Legisl ; 
al, the largest measure of 


enabled to take advantage 


s shall see 


ay clear to keep the 


[f the city authoritic soard will be 1m 


i atiat 
if municipal construction sha!l 
i 


ation, 
and, on 


Hy impractica 


the constitutional limit and, 


» time. the Board 
24s Gterne -easonable time, 
Municipal constructions Leas! 


ee | al 
: ‘ > capital. 
drove to be constitute ; . 
| ee for construct b wast 
g 

; roe t 

es to urs 

t to private capit 


may be enabled to arram 

“The Board, therefore, 
ermit 2 
yatible with 
ame such 


yentur 


rae i sted to 
reso! -. t tarest shall be intrusted_ tec 
Fk that te te arise tO PD 2 lic interest s F 

mine that it is wise t I nee the pub ill certainly attract 
iscretion 


71 f a franchise as W 
i ay if 
jat if ma) 


andy Fit : And the Board deems it of 


the Board in order tl 


sufficient private capit 
if privat 


competition. 


is to be enlist 
ha contract V 


rouse 3 » Board may be 
al and arouse ed, that the Boar : 


enterprise 
into suc 


vith the corporation 


special i ance aes r Pts > limite 
Pecial importance, «cretion, to entet ++ from taxation for some limited 
authorized, in its discreH0"™ xempt It ; 


> work as will e 
take he wo a 
ake t 


that shall under 
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THE SUBWAY 
JUSTIFIES 
DEPARTURE 
FROM 
SETTLED 
POLICIES 


CONSTRUC- 
TION AND 
OPERATION 
BY PRIVATE 
CAPITAL 


PROPOSITION 
OF METRO- 
POLITAN 
COMPANY 


MAYOR 
REFUSES TO 
ACCEPT 
AMENDMENTS 
PROPOSED 
BY BOARD 


RAPID TRANSIT 


period, and will insure it 
er ri 
. i t tor a period of years, at least, agai ibili 
1veé Or municipal interference.” lla 
_ ‘ 
Before action had been taken upon the bill 
1. 


bith these additional an introduced by the Board to 


ers, a proposition w F 
s 5 Was receiv F 
Street Railway Company that, if the Bo seceived! trom! tie Metsapolitan 


new corporation to be formed by then 
annual sum of 5 


ard wi . 
— grant a perpetual franchise to a 
n, they would bui 
Y would build the road ; 
er cent. oad and pay the 
p of the gross recej pa) 


grantee shall first receive pts therefor, “provided that the 


5 per cent. net 
th . é * Het upon thi st of bo i a 
¢ Board was unanimous in the belief a, 


that ‘i 
the benefit of owning the railroad 


the necessiti 
Cessitie: f . 
at the construction of ara S of the situ 
a 


some way. The Board SO hi 
al 
% y eld the op: 


should b >serve 
€ preserved to the city, 
emanded th i i i 
: ation imperatively 
a transit system should be obtained in 
inion i 3 
that if it could present as an alter- 


to the plan 
of municips 
Pal construct; 
uction 


immediate q . “, a i 
solution of the difficulty another plan which offered an 


through the medium of 


on whether the railroad 
the city’s Property 

private corporation,” 
adopted “that j 


should be ¢ 
or whether ; 


at ir iti 
1 addition to the powers already 


© should 
é ra 
Private capital,” Stant to the Board the power to 


intensity of the Transit railroad by 


10 . a bill : : 

? ee feeling j ee to this effect served to show the 
- It was of Teserving the ownership of the 
at the public was unalterably 
he Metropolitan Company, 


The off. 
Offer of the company was 


At the Boar 
had refused t 
acts which h 
introduced b 
fere wi 


d mecting of Mar 
© accept, in beh 
ad been Passed | 


ch 11, 1899, j 
alf of the Gi 99) It was 


by the Leg; ty, the amen 
i Levislatuy 
but w e. 


hich had been 


announced that the Mayor 
dments to the rapid transit 


This w : 
Us Was the bill that had been 


© ch 
anged as to seriously inter- 


ave deci 
cided to make with a view to 
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In a communication to Mayor Robert <A. VanWyck, under date of May 19, 
1899, the Commissioners said: 

“The Board begs to repeat that its power to carry out the purpose for 
depends practically, first, 
econd, upon the assent of the 


which it was created now upon the permission of the 
o make any contract, and, se 


Corporation Counsel t 
makir 


Board of Estimate to a postponement of the 
rapid transit contract 
The Board, therefore, respect- 


ig of other contracts involvy- 
ing large municipal debt until @ _ actually made, shall assure 
t great public measure. 
and through you t 
aided to secure prot 


the carrying out of tha 
° e icipal authorities, 

fully asks your Honor, he other municipal a s 
mpt and actual con- 


t may be 


whether in these two respects 1 
d by the city.” 


struction of the rapid transit roa 

No answer was received from the Mayor, nor was any action taken by either 
Apportionment or the Corporation Counsel. The 
yunication to the Board of Estimate and 


the fact that 


the Board of Estimate and 


subject was again gone over in a comn 


The attention of that Board was called to 


not less than $40,000,000, a sum amply 
e made until 


Apportionment in July. 
power of the city was 
ansit road ; 
that the rapid transit ¢ 
ad been executed 
debts might be incurred 
and thus defeat th 
ved to this com- 


the debt-incurring 
sufficient to build the rapid tr 


the Corporation Counsel acted ; 
a contract h 


that no contract could b 
lebt of the city could not be 


1: and that until such 
which would 
e will of the 


technically created until after 
authorized, other 
e road 


No answer was recel 


debt had been created or 
construction of th 


effectualiy prevent the 
ote of the people. 


city as represented by v 
munication 
: : a that a letter 
Treawas: nob tail September 20, 1899, eighteen months later, ait 
a as — ation Counsel. 
was i he Rapid Transit Commission from the Corpor : 
s received by the ap reason that, while the 


“for the 

He «i - f the draft contract : 

ae ae ath tunsel was technically merely an approval as to 
‘oval of the Corp’ 


. 1 case not to 
f actice of this Dep i ¥ 
orm, it has always been the pré ; _ 


a which co not legally 
a contra’ Cc tld ga 
ntract whi t 
: ‘ suggested 
na Pp and 


ion Co 
‘i artment 1n such 


be made.” He stated 


approve as to form 


that the city was now 


changes in the form ‘ 
‘ | Corporation Counsel 
A revised draft of the contract was approved by the p 
se 


October 11, 1899. the Appellate Divi- 


q 1 by 
bond ($14,000,000) was reduced D) 
; endered on November 10 said: 


The amount of the a 
The decision r 


sion of the Supreme Court. 


TIT 


NO ACTION 
BY CITY 
AUTHORITIES 


CORPORA 
TION 
COUNSEL 
APPROVES 
CONTRACT 


ce ncnnc pa nema: 


BOND 
REDUCED BY 
COURT 


TERMS OF 
CONTRACT 


RIGHTS OF 
COMMISSION 


RAPID TRANSIT 


“The Corporation Counsel, on behalf of the city of New York, having 
joined with the Rapid Transit Commissioners 


in this application, and the 
municipal authorities as well 


as the Rapid Transit Commissioners having repre- 


sented that in their opinion a bond of $5,000,000 will, in view of the form of 
the contract 


and the conditions under which the rapid transit road is now to be 
constructed, amply protect the city, the Rapid Transit Commissioners 


are relieved 
from the stipulation which they gay 


€ as a condition upon the confirmation of 


the report of the Commissioners in approving of the construction of this pro- 


posed railway to the extent that a bond of $5,000,000 will be a compliance with 
the stipulation.” 


The terms of the contract were, in brief, as follows : 


The contractor agrees to construct and equip the railroad upon the routes 


al plans of the Commission ; 
and operate it unde 


and in accordance with the gener. 


to put it in opera- 
tion; and to use, maintain, 


ra lease from the city for the 
term of 50 years. 
The city agrees to Pay $35,000,000 in case 


the whole of the road is con- 
structed, and other specified su 


mS In case it should determine to construct less 


Fants to the contractor the right to construct and 


all right, claim, or other interference, whether by 
a8es, or otherwise on the part 


than the whole. The city ¢ 
Operate the road “free of 
injunction, suit for dam 
other person,” 


All the exposed parts of th 
maintained with 


of any abutting owner or 


© structure gq 


a 


ire to be designed, constructed and 
auty of t} 


a view to the be 


and the work js to be done in su 
with the specifications embodied j 
necessary readiys 


efficiency leir appearance as well as to their 

o? i - 
bstantial Manner and in accordance 
n the contract, The contractor is to make all 
» Or other sub-surf. 
» Including und 
monuments and elevated 


s ailways - e-construc- 
street Pavements and surfaces : vey tnd the: tee 


: ‘ are declared to be essential parts of 

struction of the railway, The Contractor te : 

ment for the railroad, j ie 
, 


» Subways ace structures; he 
€rpinning wherever 
and surface ¢ 
- These 


buildings, 
tion of 
the con 


necessary, of all 


must provide a complete equip- 
S, but also all engine 
lling, 


conduits, power house 


The Board 
the pl 


ighti s, electric wires. 
S, and lighting, signa 


the right 


eserves 


ans, to add explana 
tions and draw 


and ventilating apparatus. 
tess of the work to amplify 


. and to furni aa yecifica- 
ings. It also reser ies. the a1 nish additional SI 


PREPARING THE SUBIVAY CONTRACT 
AG 57 Be EAS Se 


re » contractor, or to require 
i the reasonable value thereof to the contra ; Apel 
P aving p asOne stere of aa ; 
er DAE sider 1, i hich case a reasonable deduction fro 
é itte 1 Ww as 
work to be omitted, 1 


p ntrac T des for oug nspection by the 
t he thorough inspec t 
provides for t t 
The cor 


Src Bia > made Poa: ¢ 3j anufacture or 
price is to be made. beginning of their manu 


. ork from the setae 
Board ot all materials and work fro ‘als arc subject to the direction and 
i . aterials are sub) : 
. : vork and ma f any dispute as to the 
oreparation, and all \v : case of any dispute 

prepé ; *hief Engineer of the Board. In cas ie ta da tak oat fe 
ABINEHE) SE Bie Se Ie he determination of the engineer 

the dete B 


: : « < ctor, : squirements, leaving 
obligation of the contractor obey his requirements, leaving 


se avi t delay, 
else : 5 aust, withou ) 
binding that the contractor 


u sation for a iti 1 work. 
ceive compensator for additiona Kk 
ig ht to receive 


stion as his r ig - be taken from 
open the question as to sf extra work, an appeal may be 
of extra 


alue : : 
: Board or the contractor, to a board o 
30% 


In case of dispute as to the V ‘eck 

- 4 2er 4} er DV . 

the decision of the engineer, eithe ded in detail in the contract. : 

s provided i i prenare: 

: 7 _ sed as provide set ifbees Hh veXERTHOW t 
arbitration to be compose “thin 30 days afte 

urbitration st begin work within 30 \ . qenaaaieeiend 
The contractor must Des ee road within 4g years. 

the entire Tod 


> 
the contract, and complete 


$ >» contractor 2 
luct from the amount due the cc 
is duc 
is to dec 
jnally due. 
are finally . i 
any interference of public 


i i ] > > Cl v 
Within that time, the cit) ee 
i > bala 
per cent. a month until the a 


injuncti or by 

i unction, ¢ \ 

shi > delayed by in) } 
pa " ’ up tor the 


In case the contractor 
es 

ik by 
strike, or D\ . Sonal 
. i , cker work. 
lelay so oce sioned by quicker w 
delay § 


f time of such 
F = rake » amount of time o 
authority, and cannot 0 the an 


[ tion may 
then the date for completion 5 i 
otice of the dela) 


stended by 
be extendec \ ae ciae oats 
i in each case by the 
is given in each case by 
rovided written 1 
delay, provided wri on 
© » real estate tor 
ise the real es 
tractor to the Board. 
T ract provides thé 
The contract prov 
on or ot ‘ = 
construction, W 
be paid by the city ss 
t is to be in addition to the 
int is 


i ¢ shall purche 
itself shall 1 seco 
and the contractor 1s to construct 
a profit of 10 per cent. 


it the city 


. herwise, 
‘ ‘ Jemnatt 

> terminals by conc . want fe 
abet 4 » cost of such for the terminals 
them and receive the cos amount to 
a 


“his amou : och 
pe It is also provided that the city 


> total 
But it is provided that the tot 
$1,750,000. : 
construction. e 
tions and other hacuer 
and that, if the necessary rea 


shall in no case exceed f 
the cost 0 
lands for sta 
$1,000,000, 
such excess 


id for purposes oi the rail- 
$35.000,000 paid for 


. ire 
shall, if necessary, acquit 


sa dg ¥ :he dhe: cone 
/ exceeding ce St 
road in an amount not ¢ - 
t more than that sum, 

estate should cost 1 


monthly upon written requi- 


nade 
tractor. n 


re to be 
actor are i : 
ee engineer showin 
d to fix the amount due at 


ae . the proportion of 
nts to the contt shook ge 
rtificate sia 

* | is authorize 


proper actual relative value of 


The payme 
i anied by a ©¢ : 
sitions, accompanied by nei 
rmine to be the 


ount so certifie 


ry one. 
the whole work actually de 


say itself dete 
», and the am 


i d is to be forthwith paid by 
such sum as it 1 


ials, 
such work and materia 
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TIME 


TERMINALS 
AND 
STATIONS 


PAYMENTS 


| 
11) 
| 

| 


CONTRACTOR 
TO PROVIDE 
EQUIPMENT 


CONTRACTOR 
TO MAKE 
GOOD ANY 
DAMAGE TO 
BUILDINGs, 
ET¢, 


CONTRACTOR 
TO LEASE 
ROAD FOR 


FIFTY YEaRs i 


RAPID TRANSIT 
the city to the contractor. 


In case the contractor should be dissatisfied with the 


determination of the Board, an appeal may be taken to the board of arbitration. 


When two-thirds of the work in value has been finished, the contractor must 


begin to provide the equipment, and to have such equipment ready for use three 
months in advance of the completion of the road. 


It is provided that “The railroad is to be constructed 
operation as an intra-urban railroad of the highest cl 
Sities of the people of the city of New York. 


struct, complete, and fully equip the r: 


for actual use and 
ass, adapted to the neces- 
The contractor shall con- 


ailroad in the best manner and accord- 


ing to the best rules and usages of r; 
shall be thoroughly fitted for safe, 


tion. 


ailroad Construction, so that the railroad 
continuous, 
In the event of any doubt as to th 
portions of the specifications or contract 
tract, the same shall be interpreted as callir 
materials and workmanship, Capable of bej 
existing local conditions.” 


immediate, and full opera- 
€ meaning of any portion oF 
drawings, or of the text of the con- 
ng for the best construction, both as to 


Ng supplied or applied under the then 


shall be done without fault or eet 
damage to the foundation 
structures, and he agrees, at his 
lage which shall i ae 
He furtt 5 Shall be done in the course 
her a ing ¢ 

grees during the pe 

» to take 
© prevent ci 
tee Hon of acej 


tformance of the work, to main- 
all necessary precautions to place 


dents, and to exhibit at night stit- 


The city leases to t 


time of completion, ‘Tp, ailroad for fifty years from the 


city “cs to pay as rental a sum equal to the 
to provide means for 
ount of such bonds— 
ayMent is not to be made unless the con- 
"4 year—and for the next five years the 


4 1 m Per cent, unless the contractor's profits 

Ccord . year, ae ; 

ing to the hi standard Contractor Covenants to operate the road 
S of tailway Practice. [Local trains are t? 

ot less th 


4 eluding Stops, of 


d, of ; ; 
ei an 14 miles an hour; and 


not Jess than 30 miles an 


Tq 
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I ee e ar e o'clock i eC i g ins ar o be run, stop- 
hour. 3etween one and five o lock in th morning trains ef p 
ping at all stations, at intervals of n nore than 15 minutes. 

i Il ions, interva f not more tl 15 minut 


1 co f. x la naitanke: 1 to 
1 Bes save > city harmless from all accidents, anc 
The contractor agrees to save the city 


keep the road and equipment in thorough repair, so that at all times and at the 


inati f all be 
or Zz of the lease the road sha 
itive Stations and cars are to be kept lighted and heated so 


in thoroughly good and solid condition, 


and fully equipped for use. 


The sraitt s are to be kept clean 
that passengers may conveniently read. The waiting rooms are AOE 
at passengers may ; 


pos Sie . ride good drinkin 
and comfortable; proper seating capacity is to be provided and g ig 
sie ea iote suitable water 
rater, as also sufficient and = o— . o = 
ee All tunnels, stations, and cars are to be thor 


closets, which are to be kept in a 


sanitary condition. os 
nee paehoer ir, and all tunnels are to be thoroughly lighted at 
air, and a ! 


- ventilated with pure ; Ss 
cea walls and roofs to be clearly visible for 
alls < 


all times, so as to permit the tracks, 


inspection. . a - 
le) ici c resse ; t it is provided 
ft i 1 is to be electricity or compressed air; bu I 
ees i art, any method of generat- 
e f the railroad art, anys ¢ 
se e » velopment ot i ; ne 
that if, in the future dev eS: ~aidne ie inary to the 
i go t itting power superior to electricity, and inv fey te 
i ae athens : : ;. shall be discovered to be prac- 
i sls or cars, sha 
i ere 11 the tunnels ye 
urity f the atmosphere ; ite nae a aes 
i 1 tl ontractor shall have the right to i 
ticable, then le ¢ d ; ie 
two months notice. 


at the time, and the Board reserves 
a 


The contractor must provide 
y 
approved by the Board, on 


rolling stock of the best chara 
ane nee 

the right to make good any aa 
: ae ' 

guilty. The rolling stock is to ery 
publi lule is to be filed ever 


cter known 


Ject on this point of which the contractor may be 
ec 


lequate to the requirements of the traveling 
adequa mits 6 
y six months showing in detail all the 
ic sched ) 
public, and a sche 
the contractor. 


eget piient avon ‘EY are not more than 5 cents; but it 1s 
a 


tional conveniences for such passengers as 
10nd 


car upon each train, and may col- 
a 


= single f 
The contractor is to charge for a g 

. ride addi 

P e “may provi “ 

provided that he xceed one 


upon not to e 


shall desire the same able charge for such additional 


a reason 


in such car alee 7 a 
ie t the amount to be charged therefor 


lect from each PASPERE* vided tha : ime, | 
. ished by him, P Rateatcts from time to time, be 
convenience furnished f dation conveniences shall, 
r of such a 
and the character 0 ianad ? 
. he Board. 
subject to the approval of tl 


f the contractor 
years from the ex 
o be in the same 
not less than the 


new lease of the road is to be granted to 
At tl tion 0 . ase provided for in the 
At the op 


him for a period of 25 


piration of the le 


neral form, but the rent is to be an 
eee 


is lease is t amount of the annual rental 
contract. This lease 1S a 


average 
amount to be agreed Upo™ 
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CITY NOT 
LIABLE FOR 
ACCIDENTS 


MOTIVE| 
POWER TO 
BE ELECTRIC 
OR COM- 
PRESSED AIR 


FARE 


RENEWAL OF 
LEASE 


——————— 


for the last ten years of the lease. 
HII is to be determined, subject to suc 


turned over to the city for use, 


subject 
amount to be paid. 


Should such a condition arise, the contr 
from the Comptroller, restore the deposit 
and complete performance of the contract, 
| the road, a continuing bond of 

In May, 1899, Morris K. 
|] Commerce, and thus succeeded 
Board. At 


$5,000,000 j 
Jesup was e 
Alexander FE 
the first meeting of the I 


member, and Mr. Orr wy. 
At the same meeting Ly 
\ g 


resigned as a 
|| F 
| ewis L, Delafield, 
| shortly after Bion Lb. "Bi 
1] 
| The Organization q 
| chief enginecr, Wm, B 


se 


| Six division engineers, five gener, 
| and a photographer, 
\| 

} 


i| OBSTACLES 
| IN PATH OF rh . 
i| commission “elays that continu 


accomplish th 


The foregoing even a f. 
of 
© obj S cre 
Pre for 

stant chang 


and alterati 


ing of the aspect of the 


“Ipal own 
Indispose ep 
> purpo: 


lease, even though the price has not been determi 


| expense, the amount of such expense shall 


actor must, 
to the original 


and the construction and ope 


a deputy 
al inspectors, 


question made 
ations of the 


RAPID TRANSI1 


In case of failure to agree upon the rental, it 
h minimum, by arbitration, 
At the final termination of the lease the ci 


| Price to be fixed by agreement or arbitration ; 


ty is to buy the equipment at a 
but at the termination of the 
ned on, the equipment is to be 


to the future adjustment of the 


| BONDS OF For the construction of the road the contractor must deposit with the Comp- 
} 
ti} SEO troller the sum of $1,000,000 cash. In case of any default on the part of the 
HI contractor, and in case the city shall, by re 
Hi 
| 


ason of such default, incur any 
be taken from the above sum. 
within ten days of notice 
amount. For the full 
ration of 
S required. 

lected president of the Chamber of 


- Orr as an ex-officio member of the 


soard held thereafter John Claflin 
as immediately re- 


elected as his successor. 
cretary of the Board, resigned, and 
Y; Was appointed. 

T its engineering staff consisted of a 
chief engineer, Geo. S. Rice; 


a private Secretary, an auditor, 


aint conception of the discouraging 
the Rapid Trans 


ated, 


it Commission to 
No sooner Was one obstacle 
midable, 


Was presented. This con- 
necessary repeated revisions 
Although there was an 
had by a large major- 
ership, the city authorities and the 


Se. Neither the Manhattan nor the 
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Bi fine, a 

i any seemed at all anxious to provide naan: 
ewe wes ; ld be given upon its own terms. It would ig ti 
reg. nas oil ae seca convinced that no scheme of rapi - 
ee Cop so one completion without its assistance, and ee i - 
pence omen a comer be delayed long enough to thoroughly dishearter 
ans of the Commission } 


rtunity roviding rapid 
e e, it would have the opportunity of p g 


the Commission and the peopl 


ransit accor i i ans and desires. 
transit according to its own plans a 
< ® s 


ENTRANCE, PARIS SUBWAY, 
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ROUTE 
DIVIDED INTO 


FOUR 
SECTIONS 


AMOUNTS 
OF BIDS 


CHAPTER XIII. 


CONTRACT AWARDED AND WORK BEGUN. 


Fe and eae difficulties which had so long prevented active steps 

ig been SuSE Cone luring the fall of 1899, the Board decided, in November of 
paren : foibles the contract as Provided by law. In sides wee to exceed 

eli ni ; f 2 

e Goan ne ergadtis capacity of the city, bids were invited on the basis 
Boinacet ek Fs four setions? the right being reserved by the 
vals of not more than one nl ehh oe beginning with the first, at inter- 
folleiwes year. The several sections and their lengths were as 


erminus at the City 


dnays Hall to and including a 


: 5 miles of 4-track subway. 
; on ¢ ; i i 
street, to and including a station at Meee seen HESS 


the i A 
intersection of One-hundred-and-thirty- 


hundred-and-third street and Broad 
dred-and-thirty-fifth street and Le; 
and 0.51 miles of 2-track viaduct 


Section 3.—All of the railroad 
hundred-and-thirty- 


ge; 
-and-thirty-fifth street to 
> 432 miles of 2 


: At noon on January ; 5, 
in the presence of all the Co 
The first was that of Jo) 

If for Section | 
If for Sections 1 and is 
2 


1900, two bids 
' were o : 
mmissioners, Pened in the office of the Board, 


» of New York, as follows: 


$15,000,000 
26,000,000 
32,000,000 


If for Sections 1, 2 and 3 


{ 


CONTRACT AIVARDED AND WORK BEGUN 


$35,000,000 
6,000,000 


If for all four sections, 
Equipment—estimated at 


The second was by Andrew Onderdonk, of New York, as follows: 


If for Section 1, $17,000,000 
If for Sections 1 and 2, 28,000,000 
If for Sections 1, 2 and 3, 35,500,000 
If for all four sections, 39,300,000 


Percentage—s5% on first million after $5,000,000 of gross receipts, and 2}% 
for each added million thereafter up to a maximum of 15%. 


Equipment—estimated at $6,000,000 


After a full investigation of the comparative merits of these two bids, the 
Board on January 16, all the Commissioners being present, unanimously voted 
that it would be for the best interests of the city to accept the proposal of Mr. 
McDonald; and at the same time the Board directed that the President should, in 
the name of the Board, exercise the option reserved to the city by the contract for 
the construction and operation of Sections 2, 3 and 4, as well as Section 1. In 
accordance with this decision, the contract for the whole line was signed and exe- 
cuted February 21, 1900. 

Even after Mr. McDonald had been notified that his bid had been accepted, it 
was by no means certain that the contract would be executed by in: He was 
required to furnish a continuing bond for the payment of rent, etc., in he sum of 
$1,000,000, and at the same time deposit with the Comptroller securities of the 
value of $1,000,000, which were ultimately to be substituted for the bond of that 
amount. A construction bond of $5,000,000 was also required. 

When the bid was accepted by the city, no provision had been made for the 
capital necessary to execute the contract. Mr. McDonald’s efforts to obtain finan- 
cial assistance from the surety companies failed. Although the plans had been 
pronounced feasible, capitalists were timid about investing. This was due, not so 
much to the magnitude of the sum needed to build the road, as to feelings of uncer- 


tainty regarding its earning power when completed. The scheme was regarded 
as a colossal experiment. © 
A few days before the expiration of the limit of time, Mr. McDonald sought 


the assistance of August Belmont. Mr. Belmont took the matter up with the 
Rapid Transit Commission, to whom he proposed a plan for the incorporation of 
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a company to obtain the security required, 


to provide the capital for the under- 
taking, and to assume control of the entire 


work. Application was made to the 
Supreme Court to change the ruling requiring sureties to justify in double the 


amount of the bond, and to reduce the minimum amount of surety to be taken from 
$500,000 to $250,000. This application the Court granted. 

The Rapid Transit Subway Construction 
capital of $6,000,000, the incorporators being Charles T, Barney, August Belmont, 
John B. McDonald, Walter G. Oakman and William A. Read. 


executed a bond for $4,000,000, the additional sum of $1,000,000 being furnished 
by others. 


Company* was organized with a 


This corporation 


Immediately after signing the contract, the contractor sublet the work to 
fifteen different companies, each of whom executed a bond for faithful perform- 
ance of the stipulations. 


‘ da first lien upon the entire equip- 
ment of the railroad, so that it was Protected in every possible way 
» the work of construct 1 


n of the Rapid Transit Railroad 
City Hall, tl 


he Mayor of the city turning the 
first spadeful of earth. é 


During the year 1900 no work 


was done on the 
being modified. 


The loop at this point, as orginally | 
At the suggestion of the construction company j 
and simplify the construction 1 
of south of the Post Office 
) aL : | 
; Ocal tre > turnes 
around the single tr aid out i ie 
: - It, passing un 
row without crossit 


first section, as the plans were 


aid out, encircled the Post Office. 
t was finally decided to shorten 


& the loop turn north instead 


der the express lines at Park 
‘ark row ache edi »xtension 

south under Broadway if one should : to connect with an exten 
© built, The express tracks under Park 


Press trains to continue along 


i E sible Broadway 
Switched back through a “tail track.” sok saeacoihcrdsite 
located in City Hall Park 5 ack, 


A station on the lo¢ yp was 


he idge station, Actual con- 
Section in 


work had been Started on the other secti 


During the previous year 


Ons, 
*This was the con 
operating compan, Rapid Transit Company. th: 
Win, Jt... Te Barney August B the ine ae 
4 , t Bel “ , Mcorporators > W. HT. Bal 
a He ane, fain 'B, McDonant nce E ‘P. Bryan, Andras Ries ee Jourdan. 
Cornelius Vanderbilt, G, W. Wicker or a 8 Oakman Jol ° nce, Ld onseaii 
acquired the elevated raiiy, y ne W. Fanuary, 1903, fs com 
railway System from the Mamba e se oom mang aes 
a ompany by lease for 999 years: 


Structing eo; 


mpany, 
was formed in 


120 


CONTRACT AIVARDED AND IVORK BEG 


IN 


Marking the spot in front of the City Hall where the first excavation was 
Alark 3 3 


niade is a tablet bearing the following inscription : 


“At this place, 24 March, 1900, Hon. Robert 1 Van Awyek 
made the first excavation for the underground aie Rapid 
Transit Commission, Alexander E, Orr, President ; roe ae 
Starin, Woodbury Langdon, George L. Rives, Charles S pe 
Smith, Morris K. Jesup. Robert A. Van Wyck, Byers 
S. Coler, Comptroller. Wm. Barclay shai Chet ep 
Contractor, John B. McDonald. Rapid Transit Subway Con- 


i e 4 selmont, president. 
struction Company, August Belmont, | 
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ENGINEERING FEATURES OF NEW YORK SUBWAY * 


a 
Before the letting of the contract for the 


construction of the subway, the 
Board of Rapid Transit Commissioners had Prepared complete plans for a rail- 
cond street to the Battery 
¢ Appellate Division of the 
at thoroughfare, 
ered the underground conditions of 


road, having Broadway from Forty-se as a portion of 
the route. The adverse decision of th Supreme Court 
The Preliminary inve 
all that portion of the 
foundations, Pipe 
tures. As a result of these studies the 


conclusions: 


stiornaty 7 IV- 
prevented the use of th stigations cov 
city traversed by the 


route in regard to soil, S, sewers, and other 


sub-surface struc- 
Board reached the following general 

First, that, in order to relieve th 
tailway located either directl 
travel. 


€ congestion of travel 


» there was needed a 
ly along or as near 


as possible to the major lines of 
Second, that, in order to 
relations, provision must be 
than was possible on any exis 
any intra-urban railway in any other 
Third, that underground co: 
portions of the route along imp 
Fourth, that a route 
city was neither feasible 1 
It w 
tion of 


bring the extreme 
made for the runnir 
ting elevated r 


limits of the city into closer 
ig of trains at higher speed 
ailway in New York, or in fact on 
city, 
Mstruction should only 
Ortant thoroy ' 
through Private 


10r cconomical, 
as evident that these con 


a route near to 
low street lines; 


be considered for those 
ighfares ; and, 


Property in the lower portion of the 


y be secured by the adop- 


: that in general it must fol- 
and that it Must be g ; 
The subway 


is, as far as Possible 
the rail level is a 


S close to the surfac 


The design required g 


» of the shallow-excavation type; that is, 

eo F sa] aandi- 
i i as grades and local conc 
tions permit. gs F, 


order to avoid the loss of 


A flat roof in 


* Most of the inform 


ation in this chapter j 
ae ‘ er “ a 
Commission, Pler is from the reports Issued hy the R 


apid Transit 


122 


INEERING FEATURES OF NEI YORK SUBIVAS 
ENGINEERING e 


re a stme Ss S. ipes the like 
j f i sewers, pipes, and 

h, and a re-adjustment of all sewe plr 

fana : qd J 

headroom of a 


indergr structures, Ws e Nd < eC WaSgQOWw ral 
t AC ee AWOp 1€ asgow Centra 
tv b ted by the ¢ 
underground st 


sit ¢ $sl0) S' Tr si mis- 
issi f 18 > Boston Transit Com 
Rapid Transit Commission of I89gI, the B Sie ce nes 
Railway, the Rapic ans Rica cctieecus of tio & 
ange ] i est, Hungary. Heretofore railw AVS Ss ry x on 
° ea aiyec: ary. 
: ae a - s ing at all stations, a limited express 
=e ne . - ie with all trains stopping at all stat . 
i a sinele service, 
vided a single s 


ser Ss cs ruined Dy UC which trains could run in 
t a third tr < vhich trair il 
imes obtained by a third tra k, on w 
service being sometnes 


a i e others. 
at rer ervals than the ot 

1 1 aviest tr vel, and stop at longer interva fied dit ane 

beet diabeee : . 4 2 e Board decide a e 

sale Par teem { this system were obvious, and the Board ¢ 

I i vantages O us Sys 

The disadv antages 


s Ss r srmined to con- 
v2 srefore determined 
s Id present a step in advance. It was the penn ENa 
pant repres ee dese ohyonaemty 
ny er ‘ that part of the route where the traffic was grea a 
four tracks over tha a 
struct four tracks > ceasaieeti 7 
hree tracks along the remé - » Broadway line, the proceed- 
two and thre 7 ) eirled against the Bios 
EE ae finished, and that route 
In 1897, 1 idening of Elm street had been : copie 
mae pg rg February, 1897, plans wer« 
ings relating 1 alternative. In January and Febr y, 1897 
rested itself as an a 
suggested itse 


1 orde a cos seed $35,000,000, 
ler that ¢ t ght not exceec 


ar a four tracks were laid 
adopted by the Board. fixed at the Post Office, and four tracks es 
srminus was fixea é wee. Bh avenue, Forty- 
the southern terminus wé | Elm Streets, Lafayette place, Fourth 
Center, and IuIm s 


Phe line divided 
ark i fourth street. The line ¢ 
along Park row, Iway to One-hundred-and-fourth stre 

sroadwa) 


: Brac ce 
a nee e east side to Bronx 
parmesan I tending to Kingsbridge and the ea le of the 
rest side exte 5 . . iy - de 
is i e west side ¢ . fegheaton was. Tal 
at this point, th having been decided upon, an investiga ie oem 
<. The route having » lations of buildings, s , 
Park. The rou ‘ sae, the. found 
al features, 


i Z geolog' 
topographical and geolog 


ve g c s i vas for the 
s, € So fa} stor ace the soil was fe 
mnduits, etc. South of Astor ple t fi 
Be S s, 
water and gas pipes, CC 


nos art arse san o the north it was gneiss t and gravel he mos 
ia t t as ¢ ock a g 
rse sanc t 
most part coa 


serious rt o e problem was ie ha ing e di rground 
i ot t ifferent undergro 
us i t c £ t C 
i of the prob 
serious part 


f New York is the “combined” system, by 
The sewerage system of Nev 


{ vith 
ai ray. hese, together wi 
structures. all are carried away. TI g 


rainage and rainf 
which both house drainage at 


ewers Ss = r nese 
AC vIpes, anc S. e surface. All of t 
onduits, were almost all near t f 
ipes c A 
sewers ipes, an 
the sewers, | 


had to be kept in se “ 
‘ sir operation. P pitti exvenlial nari 
2 arn of the route was placed practically f 
hi are 7 por 
While the larger 


: soll f tr itan Railway, the 
the street surface, th Fourth avenue tunnel of the Metropolitan R: ) 
with the Io 


y ations without 
i 1 most of them moved to new locations 
ryice anc s 


ossible in some localities. n order to avoid 
D ca rder 

s not ible i fe} 

as n 


interference , q Thirty-third street north into two two-track a 
subway was divided from as. the street-car tunnel. In order to overcome 
one at each side of, = mene on the west side between One-hundred-and- 
depressions, panne eit vetaanieechaed Gan Ali street and north of Fort 
twenty-second street ¢ 
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George, and on the east side north of Third avenue. The length of each type of 
construction was as follows: Cut-and-cover, 10.46 miles; tunnel, 4.55 miles; 


viaduct, 5.8 miles. 
The allowed limit of clearance between the street surface and the top of 


the subway was 30 inches, that being the depth of the yokes of the conduits of 
the electric railways. The roof was made as thin as possible. To further this 
aim columns were introduced between each track, so that the roof beams required 
were only heavy enough to span a single track, an arrangement that would be 


economical and that, by making the individual members smaller, would facili- 


tate construction. The standard type was a rectangular tunnel consisting of a 


conerete floor with steel ribs set five feet apart, with arches turned between 


them. A bed of concrete was first laid down, and on that thin side walls of 


hollow brick to.a height of several feet. On the floor and against the walls 


was laid a waterproofing of alternate layers of felt and asphalt. On top of this 


was spread another course of concrete, and on the latter were set the founda- 


tions for the center columns and walls. A double row of terra-cotta ducts 


alls, a hollow brick outer wall with the waterproofing 


was placed against the w 
Then the steel frames were erected, the jack 


being carried up in advance. 


arches turned, and the waterproofing spread over the roof, over which was 


laid a protecting layer of concrete. The waterproofing was thus protected from 
ontside damage by the thin guard-walls of brick and the top layer of concrete. 


An admirable feature of the design was that it could be constructed in sections 


for either the full or part width, with the certainty that the several sections 


would fit together, the connections between the rigid members being made of 


plastic and easily molded concrete. 


The sections of the tunnels, with the exception of the Murray-Hill tunnel, 


which was a three-center arch designed in order to lower the roof, were semi- 
circular. The same secti 
e above the roof permitted an arch to be constructed. In 


on was used in certain deep cuttings in the two-track 


lines, where the spac 
these instances an arch was found more economical than steel frames. 

In the standard construction the center columns were made up of 4 bulb 
angles, 3 by 4 inches, by to pounds per foot, and one web plate 6 by 4 inches. 
These were spaced 5 fect longitudinally of the subway and 12 feet 6 inches 
transversely, making the total width of the four-track tunnel 50 feet. The roof 
beams were 42, 60 and 70 pounds, according to the location. The Park avenue 


tunnels were 24 fect in width by 18 feet in center height, the tracks being 12 
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feet center to center. The deep tunnels were 25 feet wide by 18 high. 
In its general features the steel viaduct was similar to other elevated  rail- 
ways, except that it was much stronger in order to provide for the weight of 
motor cars of 50 tons. 


As the sewers in the city are commonly placed at a depth of about 13 feet, 


and as the excavation for the tunnel was to be over 18 feet at the minimum, it 
followed that a complet 
1 miles of sewers along the route of the railway, and 5.13 


e reconstruction of the system was necessary, involving 


the building of 7.2 
miles of sewers in streets other than that followed by the route. Where sewers 
were encountered along the route, the method was to build two new sewers, 
one at each side of the railway and next to the abutting houses, and to diminish to 
all cross-connections either over 
gathered together and passed beneath the rail- 


the minimum or under the railway. Where 
they crossed the route they were 
way in iron pipes, and a new outfall sewer built from the lower end of the cross- 


adient to such a point as was rendered necessary by the 


connection on a new gt 
topography of the street to make a new connection with the existing system. 
This did away with all siphons, with one exception, and left the sewers in a 


As the sewer 
In that case a new route was selected for a 


self-cleansing condition. at Canal street was below tidewater, 
such a scheme was not possible. 
new sewer, and the flow diverted to the East River instead of the Hudson, as 
formerly. 

care of the pipes was a troublesome task. In general, the small 


Taking 
and under, were placed on top of the roof, 


of 12 inches in diameter 


ones, those 
ed to the side of the subway wherever there was 


but the large mains were mov 


not sufficient space on top. 
as insufficient to 


At cross streets where the distance between the 
pavement and roof w: allow the longitudinal and lateral mains to 
other, additional space was 
ams and laying the lateral mains in it. When 


cross each obtained by constructing a flat metal 


trough between adjacent root be 


as not sufficient, the large 
The bottom of the trough was made of 3-inch 


this space w mains were sub-divided into smaller pipes, 
equal in capacity to the large one. 
beams resting on the flanges of the roof beams, with concrete between. In 
every inch 
e roof beams and supported by angles along the edges. 


extreme cases where had to be saved a steel plate was set flush with 


the bottom flanges of th 


Almost all of the sewer 
The reconstruction was acc 
catch basin, or other sewer. 


q ipe work was preliminary > ildi 
and pipe work was preliminary to the building of 


omplished without interrupting the 


the subway. 


flow of any house 


connection, 


SEWERS 


GAS AND 
WATER PIPES 


i 
j 
METHOD OF 
{| WORKING 
{ 
| 
i 
l 
11H] 
||} 
| 
I}! 
i) 4 
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THROUGH 
ROCK 
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Under Park row it had been planned to permit express tr. 
along a possible Broadway extension south, 
tail track. A station on the loop was iocat 
conveniently reached from all points 
Brooklyn Bridge station. 


ains to continue 
or to be switched back through a 
ed in City Hall Park, so as to be 
» and thereby reliey 
The construction w 
trench on either side of the four surface tr 


o i ere then 
grade. Cross drifts were the 
trenches, 


e the pressure at the 
as carried forward by digging a 
acks (electric conduit) down to 
tunneled beneath the tr 


and in these drifts timber Supports were erected 
tracks. Then the intervening pili 


acks connecting the 


beneath the surface 
ars of unexcay: 
the roof supported by timber props. 


put in and the steel erected, This method w 
changes in all localities where similar material wa 
had not been officially opened for tr 
permission to take the w 
structure, 


ated sand were removed and 
The concrete floor and walls were then 
as followed with but slight 


S encountered. Ags Elm street 
affic, the sub-contractor ay 


ailed himself of 
hole width of the street 


and excavate for the entire 

The section from Lafayette pl 
able difficulty, owing to the presen 
beneath the yokes of the electric 


ace to Thirty-thirq street 


presented consider- 
ce of rock w 


railway, At first the attempt was made to 
excavate half the strect at a time, confining the traffic to the other half. It 
was found that this Produced almost as much 


interference with traffic as the 


actors were then permitted to excavate 
SUpporting the surf 
ar traffic on the s 
the time being access to the abuttin 
made 


building of two railways. The sub-contr: 
for the full width of the four tracks, ace tracks over the 
cut, concentrating the vehicul ame space and cutting off for 
ach block, 
ant buildings, 


& houses of e 


to bridge the excavation at import 


Arrangements were 
dise by h 


and north or south to the 


and to truck merchan- 
surface railway the contr: 


In order to support the 
f the track and imme- 
24-inch rolled beams 4o feet long, 
cen the surface railway tracks, 
with planks, The ends of the bea 

As the excavation 


Nearest cross street, 
actors pl 
diately at the side of the excaya 
and a similar pair in the trenc 
bein 


aced on the outside o 
tion a pair of 
h betw 
g afterward roofed over 


this trench 
ported on wooden 


trestles, 


‘ms were sup- 
cross beams were inserted tran 


progressed, heavy timber 


urface tracks, and held by 
atrangeme 
all the earth bene 


"ay and thus leave 
the curb to a point bey 


a he whole space from 
yond the Center line of the str 
tion of the subway, 


rods from the longitudinal be 


‘ams, 
remove 


nt it was possible to 


free for the constru- 
nt to put in place the 


Secured was sufficier 
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center row of columns. Water mains, gas pipes, and electric conduits in the 
excavation were supported by chains from cross timbers. To remove. the 


excavated material, an overhead cableway on towers was erected longitu- 


dinally of the ¢ 2g ni | 
ally of the cut at each opening; or, where rock was found in quantitics, @ 


derrick was set up. Buckets on the cableway 


. carried the soil forward to the 
end of the cut and there dropped it into ¢ 


handli . arts. The appliances necessary for 
andling materia E i 
nandling material took wp na more room than the width of the excavation 
itself. 

fin Soa as 

At Union Square, where i 
ou luare, where the surface road was laid direetly on the rock. it 
was decided to move the surface tr ' 


curb, in order to avoid the avs aks to e new location near the pene 
cient rock was blasted possibility of injuring them during blasting. lial 
the intermediate dite es for the south bound local and express tracks, ee 
mace a ‘i rack to be constructed at. this point. The ducts at The 

y, ch had to be kept i 


tracks 
themselyes, cont 


” n service in connection with the 
ained not only the ordinary 
ables having : 


the rock had to be bl 


. . ‘ : : igh 
tension ¢ low tension feeders, but also hig! 


a pressure of G - i BiIBeS 
* Pressure of 6,500 volts cach. .\lthough in many cases 
asted in direct ¢ i - 
the cables broken or tl direct contact with these ducts, in no instance were 
Saas r the service of the road ; 
Bomeac the road interrupted. 


; a short distance 
tion 4 w stance 


as wholly in tunnel, 


ay in one tunnel, 
would have 


at its southern end, the length known as Sec- 


i Tt was impossible to build the four tracks of - 
lor the reason th 


subw 


at if this had been tried the arched too! 


P interfered yi 
Railway, Two dieters th the old Harlem tunnel ied Bee the Metropolitan 
Sufficient dict. rack tunnels were built instes Pie niycam, eemmneaede a 
it distance to le sult Instead. These were separate 


ave 


old tunnel, In order th 


a core o rock 
at tl of rock between them and directly under re 
at these ‘Is mi wf , 
has tunnels might be kept as far away from the 

Ssible, the roof Section w : 


Upper tunnel 
The common = 


Method of 


as de 


ned as ‘a three-center 
Was here followed, but the 


te two headings. \Where the rock 
‘If-supporting 


shaft method 


driving was 


same 
was 
r , sale Ail 
. a top heading was advanced: ! 
heading 
mM Forty is 

Tty-first to For 
that the ee 


feat and timbering were used. 

atures ty ‘ 1 
‘ V-seve ct} ‘ sua 

heavy, ySeventh street presented some wnus 


Migh ie. avel , ae : pode 
confined Hs t be interfered With For ty-second street. at all times V¢ ry 
‘d to the g : a8: little ae paces , fh co first 
for the uth side of the street *S possible, the operations were firs 


ra on 8 trench 15 feet wide the steel work 
8 erected, 


f 20 feet 


“al track w 


A drift was then opened 


' a distance north— 


: ae 2 
and needle beams, consisting of 7 
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inch roo-pound steel beams, were placed in it, one end resting on the completed 


roof and the other on the undisturbed rock. The street was supported on these 
beams by blocking. Beneath the beams the rock was excavated and the south- 
bound express track built. 
The section from Forty 
almost wholly in rock. The work was done with cableways similar to those used 


for Fourth avenue. ‘The excavation was confined to the space between the curb 
and nearest rail of the surface railroad, subsequently drifting under the latter to a 


point just beyond the center of the street, in which space were erected the side, 


quarter, and center columns and the roof beams for one-half the subway struc- 
ture. After the concrete arches had been put in, construction was extended 
under the remaining half of the street. 


At the junction of Broadway, | 
shaft monument to Christopher Columbus. having a height of 75 feet and a 
out in the usual w 


ath this base just to the cast of the center line of the 


The westerly line of the subway 


masonry base stepped 
excavation passed bene 
It was decided to support the shaft and 
irst step was the driving of a tunnel beneath the center ot 


f its base by underpinning. In 
shaft. ) 


order to do this the f d 
the shaft and to the west of the subway wall; this was filled with masonry. 
Under the eastern edge of the base was then placed a large girder supported on 
timber bents, north and south of the monument. The material beneath the base 
was then dug out, the subway structure built in place, and on tap of the sub- 
wav roof new foundations for the monument were carried up. When this work 
had been finished the girder was removed. 

Broadway, from Sixtieth to One-hundred-and-fourth street, 1s 102 feet 
' 1 line of parkways 22 feet 


wide between the curbs, and midway throughout is 
wide, on each side of which is a conduit electric railway. The work here was 
done through the parkways in open cut, under through trusses that had been 
; one on each side of each track. These upheld the conduit 


set on the surface, 


while the work was carried on beneath. 
The section to One-hundred-and-tenth street was almost entirely in’ deep 
tunnel. Work was pr 

The methods of construction ab 
and Harlem River portions. The former, as has already 


ysecuted by means of shafts. 


ove mentioned cover the work of the entire 


route except the viaduct ' 
been stated, differed very little from the ordinary elevated design, except that it 
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| i i ss timbers. . 
| i ani Pera 7 , ains {rom cross til arte 
| excavation were supported by chai se neater ands eetoseadt: tated 
| aterial, a rerhead cableway o : 4 
| excavated material, an pesthead cableway 
{] dinally of the cut at cach opening ; 
| 
| 
| 


: * MW ntitics, 
r, where rock was found in qua 
or, 
derrick was set up. 


the 
: » soil forward to 
Buckets on the cableway carried the soil fo 
end of the cut and there dropped it 
| handling material took up 
| itself, 


-\ for 
: s necessary fC 
into carts. The appliances nece . 


ation 
” excavation 
Fe he exca 
no more room than the width of t 


rock, it 
. irectly on the roc 
WORK AT » where the surface road was laid directly © 
NION was decided to move the surf 
SQUARE ‘ 
curb, in order to 
|] 
Hi 


At Union Square 


» easterly 
ace tracks to a new location near sa ¢ =e: 
avoid the Possibility of injuring them during pn cet Hib 
cient rock was blasted out for the south bound local and express tracks, 
the intermediate side tr: 


te of the 
: . The ducts 0 
ack to be constructed at this point. The 
Street railway, which had 


themselves, cont 


: » tracks 
. arts ith the 
to be kept in service in connection witl 
ained not only 
ables having 
the rock h 


so high 
‘4 fondore drut. also fi 
the ordinary low tension feeders, bt 
tension ¢ 


a pre 


. any cases 
ure of 6,500 volts each. Alth ugh 7 ant were 
ad to be blasted in direct contact with these ducts, in no instanc 
the cables broken or the service of the road interrupted. 

Except for a short distance 
ly in tunnel, 
in one tunnel, for 
would have 


Rail, 


yn as Sec 
‘ cnoVv vio 

at its southern end, the length knc 

tion 4 was whol 


- of the 
It was impossible to build the four tracks per 

subway the rea 
interfered With the 
y. Two double-tr: 
sufficient distance to lea 
old tunnel, 


i » arched 
‘son that if this had been tried the a 


itan 
old Harlem tunnel used ‘by the sai a 
ack tunnels Were built inste 
ve g 
In order th 


Upper tunnel ag Possible, 
The common 


Method of 
| hard 


re separé 
ad. These were sep thé 
sf 
‘rectly unde 
‘ core of rock between them and directly 
at these tunnels 
the 


hod 


from the 
might be kept as far away fron 
Toof section was designed 
of tunneling 
ot employed in the 
1 to be se 


op arch. 
as ‘a three-centel . 
san 
ie sé 
shaft me was here followed, but tl 
driving 


. » rock 
two headings. Where the roc 


ced 5 
- ino was advance 
'f-supporting a top heading was ad 
MN upper he 


Was n 


was 
and compact enougy 


soit, disintegrated roc 
2 ck 2 
| FORTY-sEc. Theeanzs 
OND STREET ilies: 
features, 


in 
ading a 
rty-first to Forty-s 
the 


nd timbering were used. 
n from |, 


In order tha 
> Might be interfe 
Confined to 


for the 


ual 
. > unus 
eventh street presented SPM pat 
ray > all times : 
heavy travel on Forty-second street, at all t 
4 Ted with 


as little 
€ of the Street, 
al tr: 


first 


, spe 5s were 

“8 possible, the operations -ork 
the south sic L® 
south bound loc 


2 ] eter 
Ina trench 15 feet wide the st 
across the Street—fo,. 


4S erected, 
ance of 


th— 
ack w 


i 
: ned no 
A drift was then opene f 2A 
a dis soting of 2 
mit 20 feet and needle beams, consisting 
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a > eee esting on the co pleted 
‘ 4 go 
neh ound steel | is, Were placed in it, one end resting on t 

$ Ded , t 

id. steel 

inch 100 pot 


a : < as s » ese 
ypor ted on t 
listu et Ww s 
sf ait ron the undisturbed rock ie street was su 
other o1 
root d the ot 


“as excavated and the south- 
blocking. Beneath the beams the rock was excava | 
beams by blocking. | ‘eee: 
bound express track a seventh street to Sixtieth street e “ eden 
Laan kos pe aint was done with cableways ne ar agen 
sh tal hc gem et was confined to the pane noe latter to a 
cae ae sthiiacl, subsequently drifting unc ine moe | 
and nearest rail of the sur me the street, in which space ae pee | 
point just beyond an ee and the roof beams for aPoseon angina | 
en pte air aephise had been put in, constr 
ture. After the cen the street. and Fifty-ninth street is a SUPPORTING 
under the remaining na Zighth avenue anc \ stor 


av , f =< feet and a 
5 f Broadway, I Sasa “9 sieht of 75 fee 
» junction of Broa ; bus, having a heigh : subway 
At the j istopher Columbus, ‘ly line of the subway 
ent to Christophe lL wav. The westerly 
shaft monume the usual way. 
1 


- line of the 
i f the center line « 
stepped out it . » east of the ce 

masonry base stepped just to the eas 


neath this base i : 
F assed beneat es a uae 
GNGavallOn (passer support the shaft and ; ‘| beneath the center 
cided to suf he driving of a tunne 

as the driving 


erpinning. In 

and its base by underpinning 

| ths i sith masonry. 
cir 0 do ie is was filled with y 

is the first stef ay wall; this was ~ 
order to do this the st of the subway wa press mA 
f he wes! a 
aft and to tl 

the shaft a 


| 
| 
aced a lar, 
ase was then placec shih inae a 
betas The material beneath 
Under the eastern edg 


c > > 
yer b s, nor id sout f the monumen 
ji ort 1 of t 
é 
n bents, 


\ 
* en 
and on top ot the sul 

the subway 


ae 
re built in place, 3 Wipwea 
structure bi carried up. When this work 
. ’ rere C2 
was then dug out, ‘ for the monument we 
; f ations Bes 
roof new foundé 3 eroveds: a Ra eal Poe 
way roof nev irder was re fourth street, is 
; A » girder : -ed-and-fourth 
on finished the g Jne-hundred-< 
had been finis > tieth to Ot 
; gi. Sixtiet 
vay, trom - 
Broadway, 


e parkways 22° feet 
i ine of parkways 22 
| is a line ¢ : 
| midway throughout : i dome toinnd 
wes . ric railway. 
eee it electric railway 
ante eS i conduit ele 
wide betwee cit ak ene tk 
of whic 


ss that had been 
wide, on each side 


- through truss 
or throug ; 
, on cut, unde ; > conduit 
r-kways in open ¢ rack. These upheld the cor 
hrough the parkways ide of each track. 
done throug each side 
one on 


set on the surface, 


rried on beneath. 
1 


st entirely in deep 
“as Ca h street was almost entirely 1 
while the work was and-tenth s 


to One-hundred- 


i f shafts. 
The section ed by means of sha 


5 prosecut 
tunnel. Work was pre 


ructi - rmer, as has already 
thods of construction River portions. The former, as ha 
nods -le ive 
rlem Kk 
and Ha 


r the work of the entire 
bove mentioned cover the work 
abo 
ae ed design, except that it 
Aaron rdinary elevated design, 
ae See little from the ordinary 
‘aaah wetit 
O liffered ver) 
been stated, ¢ 
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ENGIN 


was made heavier. This type was departed from at Manhattan street, where a 


ts of two single-track tubes lined with 


The Harlem River tunnel cons 
cast-iron and separated by a vertical partition. The approaches were 
built in open cut. That portion of the tunnel under the river was con- 
structed by an entirely new method, designed and successfully executed by 
D. D. McBean, member of the firm that contracted for this section. The Govy- 
ernment required that the river be kept open for navigation, but permitted it to be 
temporarily narrowed. The western half of the tunnel was built in the follow- 
ing way: 

A channel was dredged across the river bottom to within a few feet of the 
full depth of the excavation required for the tunnel. 
tion piles, and a row of specially prepared heavy timber sheeting were driven 
and across the ends, and cut off to a true plane about 25 feet 


In this channel founda- 


along each side 


below the surface of the water. The roof of this chamber was formed of a 


platform of timber 40 inches in thickness and extending the full width and 
length of the tunnel section, which was sunk 


Simultancously with pumping the water from under the roof, 


until it rested upon the top of the 


cut-off sheeting. 
compressed air was forced into the chamber under a pressure corresponding to 
the hydrostatic head, or depth o 
the west half of the tunnel was built, and then the timber roof was removed. 


and cheaper method was pursued in constructing the 


f water above the roof. Inside this chamber 


Another simpler 


easterly half of the tunnel. 
but the sheeting was cut off about 12 feet lower down 


The sides of the pneumatic working chamber were 


prepared in the same way, 


than in the first case, or exactly on the 
The top half of the tunnel proper was then built on pontoons which 


same level as the spring line of the arch of 


the tunnel. 


were floated over the tunnel site. 


ered until flanges, which had been built upon its sides, rested upon the sheeting. 


This formed the roof of the working chamber. The foundation and bottom 


The upper half of the tunnel was then low- 


half of the tunnel were then constructed with the aid of compressed air. 


The Brooklyn extension of the road, known as “Contract No. 2,” extends 
from the Post Office south under Broadway to the Battery, thence under the 


East River to Joralemon and Fulton streets, and under the latter and Flatbush 


avenue to the junction 0 
there is a spur to South Ferry and a loop. On the portion under Broadway it 


f Atlantic and Flatbush avenues. At Bowling Green 


was at first intended to remove the street pavement, and put in a carefully 
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planked roadway. Under this, excavation was to be made from two shafts, 
one in front of St. Paul’s Church yard and the other in front of Trinity Church 
yard, where their location would not iaterfere with abutting buildings. It was 
¢ to keep the gas mains under this roadway, since any leakage of 


not deemed w 
gas, mixing with the confined air, might cause serious explosions. Arrange- 
ment was made with the gas company to lay two temporary mains on trestles 
over the sidewalks the length of the work. 
the contractor made the experiment of removing the soil beneath the 


latter, supporting the pipes and pave- 
g 


At the suggestion of the chict 


engineer, 
pipes and pavement without disturbing the 
and thus use the existing 


ment on a properly designed system of timbering. 
cover jn lieu of a plank roadway. This scheme 


pavement as a temporar) 
worked so well that it was followed on the entire line south of St. Paul's 
shaft. 

The width of the East River on the line of the ere 
with a depth at high water of 47 feet. The War Depart- 
above the top of the tunnel at low tide of at 


sing between bulkhead 


lines is 4,150 feet, 
ment required a depth of water 
least 45 feet. This, taken in connection with the irregularities and) varying 
materials of the bed of the river, together 
4 of building the tunnel in the open and float- 


with the great volume of river traffic, 


forced the abandonment of the ide 
ing it into place, and it was decided to do the work by means of shields and 
compressed. air. Two double shafts were sunk, one within the Battery Park 
loop and the other in Joralemon street, 
The space between the outside of the shell and the 


near Henry, from which headings were 


started for the two tubes. 


rock was filled with broken stone and cement grout. This section is now near- 
ing completion. 

From an operating point of view the stations have been designed in two 
general classes, local and express. This was accomplished by constructing four 
tracks from the Post Office to Ninety-sixth street. with two and three tracks in 
places above that point on both the east and west side lines. The express sta- 


Brooklyn Bridge, Fourteenth street. Grand Central, Seventy-second 


tions are the | 
and Ninety-sixth streets. 


located about 14 miles apart. 
The platforms of al! local stations south of Ninety- 


at which stations all trains stop. These stations are 


The other stops, at intervals of one-quarter mile, 


serve only the local trains. 
sixth street are 200 feet long: the platforms of the express stations are 350 
feet long. Above Ninety-sixth street all stations have platforms of the longer 


length. Local stations usually have separate platforms, from which the pas- 
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sengers enter or leav 1¢ north or south- Nese are 10 * 
e th = . cater t 
south-bound trains. Thes cated: a 


the outside of tl 
he tracks, and i 
Buea , aud in most cases with no provision for crossing from 
platform to the other, crossing 


At two i 
a statio rev st 
second street and Broadw: ns, however, Astor place and Forty- 


ay, under ‘ground passageways have been provule 
and at five others. One-hundred-and-thirc , Columbia ni SY, 
. C a University 


and-sixty-eighth, One-hundred-and-cighty-fir t Lapa yeual 
Olly NTs 


bridges benea and) Mott) avenue aie “ate 
ges beneath the surface of the strect but over tl 1 exert, Apres ae 
ne track 


i at plan there are five types of local stati 
Fiftieth street south. This type has tw thes 
Stet and made of as great a width ee 
ing from the side of the tracks to 
from the building line. 
metrically on either side 
tion 


Ss. 

The first includes those from 

latforms, one on each side of the 

i. cel es the stiset permitted, extend- 

‘\s far as possible ¢ of building, which is five feet 
these pl 


of the cross 

; strect w 

: of the cross street being excavated t aes 

w i 

hich the ticket office, toilet rooms a, : 
In order to proy ns 


atforms are arranged syim- 

¢ station is situated, a per- 

accommodate the waiting room, in 

eacl eee ide the fullest Possibl ees parse? 

mie a 18 provided with ei¢ht cae ¢ facilities for reaching the platforms. 
on the north and s i it 

an entrance and the Fae cag : 


sidewalk and reaches the rear of th 
th 


situated. 
escends ¢} 
moving 


Ways, aon z ; 
: Ys, four for cach platform, Jocated in 
Cross stzee i 
Th 8 stvects. One of these stairways 15 
e cr 8 ‘ 
ntrance stairway descends from the 


© waiti : 
ng room where the ticket office 15 


The passenger q 
ne stairway 
, 


ward to the pl 
al elie a 
the direction ee always in a trai buys his ticket and gees for- 
+ The exit stairy: Straight lin i ing 
A Stairway e and rersing 
the sidewalk, Passengers tys lead from the back of tl : ee t 
at ap ; ne platform directly to 
: Stairway: i ; 1 
coming line ays without passing the 
2 of $ 
traffic. This stairway accommoda- 


tion is : 
much in ex 
XCess ¢ ae 
similar a 
Ccommodati 
ation provi i i f 
ided in any station © 


vf any 
the elevated railroad : 


In - F 
that Part of the city B al stations on Broadway north of 
¥ Broadway is very wide shi the plat- 
As S 
the congestion is not so much as 
ar 
€ reached by one wide staircase. 
th ef ‘rafic develops. 
“Mrty-fi Tom ( 
Y-fifth st Ser ne-hundred-and-sixteenth to One- 
_ Ong this section the axis of the sub- 


ie of 
othe as street; so that the west plat- 
ls under the roadway. As these 
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stations are in the commercial districts of Harlem, more stairways have been 
provided than for the stations on upper Broadway, cach platform being pro- 
vided with two wide stairways. 

The deep tunnel stations, at One-hundred-and-sixty-cighth street, One-hun- DEEP 
-first street and at Mott avenue, consist in each case of a wide TUNNEL 
arch spanning both tracks and the two platforms, access to the platforms being as 
had by shafts, 98, 120, and 46 feet decp, respectively. Each shaft contains a 
e latter having a capacity of 3,500 passengers per 
aining the ticket office is immediately beneath the 
From the waiting room the ele- 
hat access can be had from 


dred-and-cighty 


stairway and two elevators, th 
hour. The waiting room cont 
sidewalk, and to this a short stairway leads. 


yators descend to a bridge crossing the tracks so t 


this overhead passageway to either platform. 
The City Hall station, being on a loop, contains but a single track which is CITY HALL 


These two features made it possible to adopt a special design different in STATION 
The accompanying engravings, page 53, show some 
he design. Another unique type is the station at 
an ornamental house built in 


curved. 
all respects from the others. 
of the architectural features of t 
Columbia University, which is reached throug! 
one of the parkways in the center of Broadway. The ticket office in this case is 


placed on the surface of the strect. The stairway descends from this house to a 
ning the tracks and leading to both the up and the down platforms. 

al features of the express stations are two large island platforms 
situated between the express and local tracks. At the Brooklyn Bridge, Four- 
teenth strect and the Grand Central stations, access is had to these platforms by 
overhead bridges above the tracks but beneath the street surface. The island 
platforms of the Seventy-second street station are approached by stairways 
descending from an ornamental house in the center of Broadway. The plat- 
Ninety-sixth street station are reached by a passageway beneath 
At these stations the island platforms serve cither the local or - 


bridge span 
The princip 


forms of the 
the tracks. 
express trains. 

At the Bridge, Fourteenth, 


been constructed in addition to th 
sengers going to or coming from the local trains will not be obliged to go to 


the island platforms and come in contact with those using the express trains. 
At the other two stations the width of the street would not permit the erection of 


such additional platforms. 
The stations on the viaduct portion of the road are of the covered type. 


and Ninety-sixth streets, side platforms have 
e island ones; so that at these stations pas- 
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That at Manhattan Valley has three tr. 


a 


acks with two platforms. As these are 5 
feet above the street a double moving stairway h 
from a house in which are the ticket windows 
platform directly beneath the tr 
both platforms. 


as been installed. This leads 
and waiting rooms, and thence to a 
acks and connected by a short stairway with 


All of the stations have been constructed as near the street surface as pos- 
sible. This made two things possible; it permitted the stations to be supplied 
with natural light in the daytime, and reduced the length of the stairways to a 
minimum. Wherever the platforms are beneath sidewalks, the sidewalks are 
made of glass. Of the 37 subway stations, 20 are 


light that very little artificial illumination 
The length of stairways is not much more th 
stairways leading to elevated stations, 

In general the lights 


so well provided with natural 
is required during daylight hours. 


an one-half of the average length of 


in the Stations are 


incandescent lamps placed in 
Current for these 


Tecesses in the ceilings, is obtained from two sources. @ 
regular lighting circuit 
cases of emergency. 


booth. 


and the track circuit. The latter is for use only in 
All lights are controlled from a switchboard in the ticket 


The stations are made dam 


walls and ceilings of the outer lilt of steel columns and beams with 
concrete filled between them, and a layer of concre 
the floor. Water-proofin 


&, protected by 
the entire structure. Thi 


P-proof by 


te forms the foundation of 
an outer 
s forms the Constructive 
hing work of the inner 

The floors are all 
aques 3 feet square, 
are connec 


lining of masonry, envelops 
a: A eet work of the stations, as dis- 
tnguished from the finis 

walls, ceilings 


divided into pl 


shell which includes the side- 
alike, 


and floors, 


and are made of concrete 
The floor 


ed with ¢] 
alls at st 
1 double Wainscot t¢ 
This wall is set back from 


Z atch 

. . S are graded so as to drain to cate 

basins which Ne s — 
ewer, 

ations is built ofah 

nat extends aroun 


the face 


The base of the w ? Emittiie 
ing g ard buff-colored brick, for 
ga 


d the whole platform 24 feet high. 


glazed tile, At the to Sante of the brick to allow for a finish of glass or of 
the wall, a 1 : °P OF the tile a Cornice of faience or terra cotta is built into 
ab, and at intervals of 15 feet i 


line is broken by 
At cert 
¢ arge t 


ra . eer 
atries the Name of ¢} § of a dark background of glazeu 
F N€ Station j, j : ; is- 
ee n 7 ie aw ster is 
tinct figures, lhe finished floors — mosaic, or gold letters or d 


and walls are joined with a sanitary cove 
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st might lodge are avoided. The materials used in 

base, so that corners where dust mig! : - eee ee ae 
the wall treatment between the cornic : eas ; ne ed Sener 
eegmiet aero ne . an prs des ornamentation. It is made up 
the surface. The ceramic mosaic work 1s ne Aan re Wea 
into narrow bands of single mg hcg oo BRR 
ae area a ine. The panels are bordered with mosaic 
the wall into panels a g 
ale esate kinds of ceilings; one is a flat suspended ceiling which cov- 

There are two kinds gs; no een 

on met concrete in the roof; the other is axched em ellie 
re ee between the roof beams. Ornamental moldings are us 
pended, but only be 


eae, : ae ctri 
ce 2 iling into pat els. Heat is furnished to all stations by electric 
livide the ceiling ‘a tat D 
heater: : 5 + sorked into the walls. 
appropriate stations sugge stive designs have been workec 
At appropriate s pleas : 
wee here is the “C aravel” at Columbus Circle; the Seaver” at Astor place 


Arms of vers d a i iversity station. 
Columbia University at the Columbia Unive A a 
fe} a \ 
and the ms 


Y. SUBWAY, 


COLUMBIA UNIVERSITY ENTRANCE— 
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EQUIPMENT OF THE SUBWAY, 


: 
According to the conditions of 


“46 ipply 
the contract, the contractor was to sup] 
the entire equipment. 


i i “tors rain © uip- 
This comprised the power houses, conductors, train eq 
ment, signalling apparatus, and the like. 

, 


borne by the builder; and at the expir 
which the contract runs, 


The outfit is part of the cost to hai 
ation of the fifty years, the period se 
is to be turned over to the city as part of the ung 
plant. The equipment as it stands to-day represents an expenditure by oy 
borough Company of between $15,000,000 and $20,000,000, thereby making its 
total investment about $60,000,000, 

Before proceeding with its install 


* eee was 
ation, a very thorough examination 
made of 


: . P Z s f Turope. 
all the prominent Senerating stations of this country and of [uroy 
This preliminary study 


H . Aaa wer 
resulted in the Creation of not only the largest p« 
house in the world—measured accord 


ing to the horsepower capacity—but also 
the most complete one so far as each individual p 
at both Cor 
the same interests, 
ond contract, in 1902 


sufficient to provide 


art is concerned. 
It will be re-called th 


: : are con- 
ntract No. 1 and Contract No, 2 are co 
trolled by 


Therefore w 
ip immediately prep 


or the operation of th 
The power house occu 
streets and Eleventh 
Eleventh 


ive e sec 
hen the company received the 
ical ca ity 
ared plans for an electrical capacity 
€ Brooklyn extension of the road. 


: ‘ 73 ftyeninth 
nded by Fifty-cighth and Fifty-nin 

avenues, 
ided into 


ated by 


Pies the site bou 
and Twelfth 
avenue, and is diy 
room 117 feet wide, separ; 
six generating Sections, wi 
one chimney, 


pay = " on 
The building is 200 feet wide 
a boiler house 83 


. ine 
feet wide, and an eng! 
4 partition wall, 


th sp 
together with th 
direct-connected toa 5,000-kilowatt alternating gener 
feed pumps, and all the i ' 
itself, 


. “aires 
12 boilers, 2 engi 

: s, 2 
ator, 2 condensing plant 


3 ote in 
ake each section complete 


INTERIOR. 


N.Y. SUBWAY. 


HOUSE, 


POWER 


ARRANGE- 
MENT OF 
BUILDING 


COAL- 
HANDLING 
PLANT 


RAPID TRANSIT 


£ ic > cc 7 2 ed 
The advantages of this plan are thus summed uy 


i i i i ‘ir alternators, li 
“The main engines, combined with their alternators 


along the center of the operating room with the 
engine facing the 


ein a single row 
i f each 

steam or operating: end of eac 

boiler house and the opposite ¢ 


nd toward the electrical switch- 
ing and controlling apparatus arrs 


i ‘ithin the 
$ a 2 mn 
inged along the outside wall. Wit! 


area between the boiler house and the operating 


i for each 

room there is placed, for eac ; 

y ane 

apparatus, all controlled by an 

i f rine. Each engineer 
igineer for that engine. Each eng 

machinery re 


i i e ive ‘Ment of pumping 
engine, its respective complement 1 ping 


under the operating jurisdiction of the e 


i 
e : pt, be : Sym- 
has thus full control of the pumping quired for his unit. B 


metrically arranged with respect to the center line of eg 


ich engine, are the six 
boilers in the boiler room, and the Piping from these 
“son the boilers 
The arrangement of Piping is 


system 


six boilers forms a short 
connection between the nozzl 


and the throttles on the engines. 
ach engine, which 
© controlled, 
not possible with a more 


alike for ¢ 
of maximum simplicity tha¢ can b 
with a degree of certainty 
main parts of the steam-pipe 


results in a piping 
in the event of difficulty, 


complicated system. The 
system can be controlle 
In the top of the buildi 


bunkers, five 


d from outside this area.” 
ng immediately 
are 77 feet and 
The tota 
along the center of the boi 
chimneys are pl 


x SAYA: soal 
Over the boilers are seven c 


two 41 feet in length, 
is 18,000 tons, 
ler house separ: 
aced 108 feet apart 
the fifth floor, the 
both the 


of which 


all being 60 feet 
wide at the top, 1 capacity The six chimneys placed 
ate the bunkers from e 
> and are Carried on pl 
below beine thy 
platforms and 


ach other. The 
ate-girder platforms in 
s left clear, 


the bunkers is” extended down to the 


entire space The framing for 
chimney 
foundation. 

Both coal and ashes are handled py be 
the dock whe 


Power house, 
at the rate of 
The conveyors 


vey the coal along 
West corner of the 
the boiler 


bunkers, 


It conveyors, 
it is received, 
From the 


Thirty-ineh belts con- 
re and by 
Te it is r. 
250 tons per hour 


a tunnel to the south- 


F f 
atsed Tro feet to the top o 
house, 


» and distributed along the 
have automatic trippers which distribute the coal 
evenly in the bunkers, Another Set of Conveyors js Placed under the bunkers 
for delivering different grades of coal from 
chutes jn 


any particular bunker to. the 
font of the boilers, 


All the Conveyors are Operated by electric 
motors, 

_ From the book on the “New York Suby 

Transit Company, 


ay” Published by the Interborough Rapid 
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PIPING 
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The boiler room is intended to receive, ultimately, 72 boilers of the water- 
tubs type, which will Han combined heating surface of 432 576 square feet. 
Fifty-two are now erected in batteries of two each, and be 


tween each pair is a 
5-foot passageway. Thirty-six of the boilers are hand fired and have shaking 
grates. Twelve are furnished with automatic stokers. 


Forced draft is provided in order to burn fine anthracite coal in sufficient 
quantity to obtain boiler rating with hand firing, and also to secure excess over 
the rating with other coal. The blowers deliver the air at a pressure of 2 
inches of water. 


The steam piping from six boilers to ¢ : ian, ft 

: : ‘ one main engine is thus described: 

b s . scribed: 

“A cross-over pipe is erected on each boiler ~ iealail 

J ‘ pipe 1s n each boiler, by means of which ape) a-eonmbiiiae 

tion of valves and fittings the steam may 1 

In the deli dein Sachi Bille: the & © Passed through the superheater. 
n the delivery from each boiler there is ; lehselbsing. ack j 

f . a@ quick-closing g-inch valve, which 
can be closed from the boiler room floor 


itd Abe ‘ A oy hand, or from a distant point 
individually or in groups of six, 


Risers wi ‘ 

sers with 9-inch wrouoht ; 

_ Tees : th o-inch Wrought iron goose-necks 

connect each boiler to the steam main § 
, 


where 9-inch ano’ i i 
; angle valves are inserted in 
each boiler connection. These valves - ye ine 

cl tion. These valves can be closed from the platform above 
. one set of three 
The main from the six boil 
boiler house in a str. 


the boilers, and are grouped three over bail 
ollers and three over 
ers Is carried directly across the 


the opposite set. 


aight line to a point i i 
‘ a it in the pipe ar i 

area where it rises EOS 

nect to the two r4-inch ste alk j aire toxin 
4 akes to the engine throttles. At this pomt 

: ard to a manifold to w 

These compens 

the power house for the purpose of 


am downt 
the steam can also be led downy hi 
tie lines are connected bees the omspeorigactie 
are run lengthwise through 
the syct ° 

te systems together as desired. 
: S drop to the b 
Ts into a receiv, 
Pie g ceiver 
the tank through a second g008¢-neeh 


ating lines 
joining 


The two downtakes to the engine throttle 


through a goose-neck, delive asement, where each, 
i and separating tank and from 
< nto the corres 
ngines from & 
§ 3000 to 
nected to 5,000-kilowa 
Gi KUowatt generators. 4 ¢ 
1,875-kilowatt lioht] om Senerators, and three Steam turbi i 
75-kilowatt lighting generators and two 400-1 ie 
°75 Hl , 400-horse i i 
nected to 2s0-kilowatt exciter generators, ‘Ty Tsepower engines direct con- 
nets { ators, he 
pound type, having cylinders 42 and &6 incl 
and 86 inche 


unds, 


There are nine main e ponding throttle,” 


1 , . 
1,000 horsepower direct con- 


Main engines are of the com- 


aes 3s " S ar role + : 
under a steam pressure of 175 pe and stroke of 60 inches, working 


The steam turbi 
: rbines ar . 
sisting of two turbj Se wie multiple expansio 
mk urbines arranged tandem Sion parallel flow type. con- 
trical horsepower, compound, E 


“ach unit is of 1.700 elec- 


T OF THE SUBIVAY 


EQUIPME: 


Each engine has its own condenser outfit, and each has a circulating pump 
fa g as its 


and vacuum pump which, for the sake of flexibility, are cross connected with 
a ac 


each other so as to be used interchangeably. Each circulating pump has a 


capacity of 10,000,000 gallons of water per day, so that the combined capacity is 
120,000,000 gallons per day. Two electrically driven compressors supply air 
throughout the power house for cleaning electric machinery and other purposes. 
The operating room is supplied with ane pp-ton and ene Sa lear 
traveling crane; the area over the oi! switches with one 1o-ton os es 
and the center aisle of the boiler room with one ro-ton hand crane. Both the 


yh ret d ravel the entire length of the 
ae cranes have a span of 74 1-3 feet and tra ¢ 

electric cranes have a span Y, 

building. - 
ay electric system comprises alternating generation and distribu- 


The subw ene 
The current is generated at a voltage of 


tion with direct current car motors. 
d through thre a 
it is transformed into direct current of 625 


1 is delivere e-conductor cables to transformers and 
11,000, and is de 
i ations, where 
converters in sub-stations, oho ssh 5 
its for delivery to the third rail. In the book above referred to we find the 
volts for delivery 
following: 
Calculations based upon contemplated schedules indicated that there 
“Calculations bas ; Edie 
é r heating < the 
Id | ded for traction purposes and for heating and lighting the 
would be neede ad Us 
f 5 < yatts a 3 rail. Allow- 
rs, a maximum delivery of about 45,000 kilowatts at the third 
cars, a ma; ) 
ing for losses in the distribu 


. . total orenerating capacity of 
»s a total generating ¢ 4 nae ay 
oe ity of future extensions of the system it was decided to 


ting cables, in transformers and converters, this 


approximately 50,000 kilowatts; and hay- 


ing in view the possibil : 
house building tor 
n addition to the lighting sets. [Each 5,000- 


i 1 the ultimate reception of eleven 5,000- 
design the power 
s for traction current 1 
pable of deliveril : 
iy 10,000 electrical horsepower, and, setting aside one 


kilowatt unit 
kilowatt unit is ca 
kilowatts or approximate 
unit as a reserve, the contem 


‘ 2S meas or approxi 
P s 75,000 kilowatts, a + are 26 
plant is 75; his size was adopted “because it is practically as large a 


ig during rush hours an output of 7,500 


plated ultimate maximum output of the power 


nately 100,000 electrical horsepower.” A 


searentn + of t 
generating unit of 

unit of the direct-connect 
e than two bear 


ed type as can be constructed by the engine builders 
es be used—an alternative deemed inadvisable by 
unless mor > 


ie ompany. 

> engineers of the ¢ ? 9 igen 
the eng ace and would tend to produce extreme complication in so 
ace a 


The adoption of a smaller unit would be less 


economical of floor sp 


and, in view of the rapid changes in load which in urban 


large an installation, 
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CONDENSERS 
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ELECTRICAL 
POWER 
REQUIRED 


N.Y. SUBWAY, 


COMPOSITE CAR 


INTERIOR. 


N. Y. SURWAY. 


STEEL CAR 


DYNAMOS 


ECTRIC 


CONDUCTORS 


COMPOSITE 
CARS 


RAPID TRANSIT 
; in the 
° 3 Bt eas ; ie ee again late m 
railway service of this character occur in the morning and ag 
d be extremely difficult to 
made a close study of steam tui 
decided in favor 


‘ ineers 
: Wate : anys engined 
afternoon, woul operate. Phe company and 
‘ ge > alternators, @ 
rbines as prime movers for the alter! 

of the reciprocating engine. ne 
a ; . » field: they < 
The alternators haye a Stationary armature exterior to the field 


The 
- : i ° -olts. 
livering current at a potential of 11.000 V 


a at ies 
© elimina 
and the des iS 


iree-phase machines de 
revolving part weighs 332,000 pounds, 
the fly-wheel. The switches 


ign is such as 
are electrically operated, and the circuits are 
“Provision is made for 
Stations, to each of which as + 
evelopment of the com 


sub-stations 


made 


and broken under oil. 


Beat aioe: euIDE 
an ultimate total of twelve 


installed, if the 
many as cight feeders may be installed. 
Pany’s business should 


; yqoht 
require that number. [ut ate 
are required at Present, and to some of these not more thai a i «al 
feeders are necessary, The aggegate number of feeders installed for the itt 
Operation of the subway System js a.” 


The conductors 


4g built 
Pass to the sub-stations through vitrified clay duct East 
into the subway structure. The sub-stations are located at City Hall place. © 
sk 4 ; - S< 2 é 2 “eee Cine 
Nineteenth Street, West Fifty-third Street, West Ninety-sixth street, West pill 
hundred-and- thir ’ j we thir ie i“ 
' ndred-and. forty-third Street, West One-hundred-and-thirty-second street. 
side avenue, 


and Fox tron ial alternating 
i a a Fox Street. Ty these stations the high potential alter" me 
current js transformed ; Urrent at tential of Gaz volts; this cu 
33 2 at a potential o 125 7 
Tent is conveyed to I . 


Msulated cables, 


“arried upon block insul 


the Contact rails by 
The contact raj . 


sable 
é nalles 

¢ ¢ ro op eg upon t 

Iron Castings, ators resting Uy] 


F the 
taile n.. - 5 to 
yard. One rail of ea ane 33 Feet long and weigh 100 pound ther 
\ i ail of each rages E b he ot? 

: 1S used for th ‘rating current and t 
for signal purposes, € Operating curre 


al 
The third paiy se | + horizont? 
Position directly above jt ail is Suarded by a plank placed in a 


After the 


rough conside 
adopt a car 


5 to 
ey tt > aye led 

: Tation of the “ipo ty any dec 

with end platfoy. © question, the cempan: 


ie 
Atforinie rican 
Ways. The Standard “TMS stich as those Senerally used on Amerie ‘asides 
aud 7 feet re a me St feet long oy cr all, 40 feet long in the clear cle 
eS wide in 4 : The 
an Ne cle; i . - of 5 
lowing 18 from the Teport of ty eth na ces mapnaley OE Te { Jane 
oO 2 * ~ % or ated J 
‘ary 1, 190% the Chief Engineer to the Commission, dat 
“ 
In ora 
er to climiy ie 
Mle Or pe ares 
t reduc . from fre 
esult of Which filling the sul NCC to the ™nimum all danger from real- 
ized +h. SONS Subway yi | it was 
€C that the NEW cars sho * ie With smoke Would be disastrous. it \ yp alle 
s A¢ e 2 eS 
De Made as Nearly 


fireproof as possible. 
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- of reasonable weight was unknown, and at Ess did pai as 
aa ee ; ir me therefore designed having the si d : 
icable. .\ composite cé as ee ee 
area the side sills, and 5-inch bran for asinien — 
a ve of seat but covered on the sides with copper so as 
structure pod, 


1 Z s ¢ re b 1 reat care was take 
ig eat Care was 1 

i 1 t, the wood from taking e bY ant he t 

While at least, the 


cated in asbestos- 
Sorel Ps rs were located in asbes 
letail \ll junctions and fusible plugs w 5 Gaede Goeiseivng 
sepia poiages c r was covered with 

with so the underside of the floor was ‘dt nd electric proof. 
i MESES ES se: Zi ath fire anc 

seen board made for the purpose, and bot 

heavy asbestos board me 


repr is st slo urn nd 
S least slow y 

ot hile not bsolutely Cl : 

Such a car, while 


cur i > subway. All 
i ikely to occur in the s \ 
be fireproof against any accident likely t ie pen 
eee td : strong é heavy than is usué 
a, i -ere made more strong and ‘ 7.050 pounds, as 
details of construction we sAieacn i 


¢ ‘ar - is 
-eig the car body 
f imilar service, so that the weight of he Manhattan elevated. 
or similar s : Wa > Manhatt: 
younds for the car bodies on the siti, Bie Geotee Cibie, 
against 20,500 pc : 2 oe “ine built, Mr. ¢ 
baat That ibove described were bein 1 sh exile. 
Wh suc Sars as é = sially charged with e 
: ile such cars vas specially charg 
\1 r to the company, and who was s] L finally evolved such a 
> : ing enginee e : As car, anc ally 
consulting eng lying a type of all-metal car, maielinat vin 
~ ‘sien, was studying a ft) . ; - yosite car, the weig 
ents yeneral dimensions as the com] Bath testo yan A 
ear of the same genera <a] dite: etailgaaB Als teat are 
In general the 


Hay Ole yunds. 
body being 28,500 pc 


- sills rles 5 by 3 bY ches 2.5 pounds 
UNS. s si of angies 
can 1 p yunds; sice s g 

S, 17 


i i “ é negitudinal 
i i » side sills and a lengit 
1 f the sides which, with the side 
i 9 ate of steel for es Ss; 
with a plate ots 


inches. at the level of the window ledge, 
2); inches, ¢ 


angle) 42 to ; sdy truss. The 
angle (spiraled bulb angle) 43 1 of the ordinary iron body truss. 
ang x > olace ? e : nie 
‘ late girder to take the plac ile the interior lining of the car is 
pOnInS: jayipiateee f framing is of steel, while the § 
r side and roof trat 5” 
upper side anc ‘nt compound. 
on r is a cemen ; d oe fed. 
en aes post furring, which is fire-proofed 
IS ; 


The only wood used is in the 


i in the Per he line 
. cKelyas yrs and in t ; ‘re were delivered on the 
asic he date of the openmeg, there were de 
= the date 
“On October 


f the vear 97 metal cars in 
» end of the year 97 
nd 502 composite cars. sonnet ling contracts for 100 metal 
stal cars a 504 apis standing SS 
103 metal cars a rarnished, and there were outstanding <i tied cain 
st * pen furnished, « a e motor cars, ans 
SOTHES TEE PONE ‘on to make the metal cars the 1 
, . e intention . 
cars. It is the 


atter Wi > entirely superseded by 
$ Ss Ss. til such time as the latter will be e ) I 
ilers itil s 
site rs the trailers, um 
posite cars t 
the former. 


setrically the n ener tide, The fetal 
“As equipped electric rking on two axles of one truck. The tota 
° working 


Ss ae Ww ors of a nominal 
- cars have each two mote 
yotor cars Ne 


: >. each, stely equipped, but exclusive of 
capacity of 200 h. tal motor car completely equipy ; ; 
i rack, of a met ite trailer with ordinary trucks 51,300 
weight, on track, ¢ Is, and a ccmposite trailer wit : es — 
is 76,925 pounds, < rain is five cars, of which three are 
passengers, is 76,925 1 ike-up of a local train is five 
ae -dinary make- 
A he ordinar} 
pounds. T 
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Pris tors 
f eight cars. five mo 
s train consists of cight cars. 
1 trailers, while an express train consis 
é 10 : 
motors and tw 


¢ s, and 
Ab | 222.28 ids, ane 
: Sp pour 
TS c r refor -cighs eMply 333-3 : a 
i = rme -refore weighs e . al 
and three trailers. he forme me in pee s “idle 
has 1 ergy of 1,200 h. p., while the latter we Ss 520.5 
as a total energ + t t 52 at tL ul 


ine and 
inal rating 
~ °s are a nomina a 
f oh. p. In both cases the energy figures arc luring the period ot 
gy of 2,001 > Ps especially during 
hy ble of standing considerable overload, especialls 
are capable o 2 
acceleration. 


The express 
Z “dl. Thee 
; i vices were adopted. 
in signals, automatic devices we 
“Por the regular train signals, autom 


ae. 3 
. te in which ¢ 
i ‘ing the distance m 

livided into blocks, the length of each being the dis an soit ah 

5 es were divi —_ a current ¢ . 

Pe ling at full speed could be brought to rest with ¢ me ‘tee 

Ha CaS: 8 ; x ee < Hously depende 
- kes applied. As this distance is obviously dey 

emergency brakes apr 

file of the road, and as to whether the 
pro: 


ing. 
Bi gh, | ese sscendins 
gradient is ascending or de and? 
oe . - rina) 
i, he ore 
f so fi Teel. I 
he blocks are of varying length, from 450 fect to 1,000 
the blocks ying ; 4 : mae 
istant als is established, but alway — 
arrangement of home and distant signals is este aio ae aie ee 
| ; > Ay ) . 
lap block: that is, each home signal guards not the next 
ap ck ; at Is, ea 
always at least one Whole 


the home signal and the 


ae 
swith an ove 


een 
ine betwee 
istance intervening 
i bleck distance inte 
f s z ‘is 
after, so that there 
next train ahead. 


“At each signal box 


a 
and connected with 


mechanical trip set in the center of the 
the trip is erect, so that if 


re is 
: ‘TC 
the heme signal thet langer 
ignal is at dang 
track. When a home signal is sataat 
c rruns ¢ mie sige 
@ motor-man for any cause overruns a ho lly bring 
. ically : 
i i hi oe automatically 
danger the trip will cut off Nis power, set his brakes, and autom: 


the train to a stop before Passing off the next block. 


“On the local tracks home d 


approaches, curves, 
ahead.” 


ia 

all statio 
F io ruard alls 
anger signals are located to gu 
and any other 


- geagns 
2 trail 
2 3 a free view of 
point obstructing a 


In order to maint 


ain lights in the 
porary 


interruption of the 
was installed in the 


alternators, 


- - ten 

. . any 
subway entirely independent ot te plant 
esse ars. a separate 
Power used for lighting the cars. a se] 
Power house, This 
receiving ste 
the large units, 
placed in 


then del 


er 
aes 5 1p ve! 
A rhine-d 
iS composed of three turb 
@ special supply 
ary current 


am from 
The prim 


fireproof compar 


» for 
s Par yply 
» and not from the sup! 


. -ansforl 
at IT.000 volts is led to tral 


erent 
: ‘ « The curre 
ar the station platforms. The 
ate systems of Wiring 


ers 
tments ne 
ivered to two separ 
Provides the gene 
between st 


» first 
2 =: the 

at 120 and Goo volts; bway 
erie . ights the subwe’ 
ral lighting of the Stations, while the second lights U 
ations, Ty addition to this, 
are in cach gt 


“re 

. thet 

is ‘ seri 101. 

and as a still further precaut ‘ 

ati g ¢ ai] circuit: 

ation a number of lamps Connected to the contact rail cit init? 
ACK: OF seis : : ane at 

Lack of SPace Will not Permit an extended description of the man) 
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Pd Fa z O s rovided by the Inte rougn 
t tl 1ipl rent of the subway pro - I al _ 
mn \ a. stands to- res Ss . the bes actice in elec- 
as ; io ‘ to-day it represents not only me ‘ ’ ve ins 
: cal o¢ erat : “i - n, but in any characteristics it is far in adva 1ce, 
Company. As 1 distribution, many a Panacea in 
> : . is se conser ively e anc constru as 
: we a isely and conservati ely done 4 
5 v1Se a 
a i has been w \ 
The planning 


: peeneils. 
ft all respec 
heen thoreugh in 


F SECTION. 
HARLEM) TUNNEL—MALF 


bs rION 
TYPICAL UNDERGROUND CONSTRUCTIO 
¥. SUBWAY. 
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CHAPTER XVI. 


: IBWAY 
WORK OF COMMISSION DURING CONSTRUCTION OF SUB 


I 
The work of the Commission, 


i i f Contract No. 
while the construction of Contr 
was going forward, was of the or 


ant of 
catest importance to the future aca anes 
the “Greater City.” The most. essential part of the work was the oe hiss 
additional rapid transit facilities covering all the bor: ughs of Greater api cating 
and the consideration of franchises to foreign corporations desirous Of Qammils 
entrance to the city, 


POWERS OF 
COMMISSION 
EXTENDED 


igi f : careers i eovided 
rinal Act of 1894 was passed before the consolidation, and pr 


ansit r 
It was, therefore, doubtful whether 
and general plan for't] 


for the construction of a rapid tr ailroad only within the city of New ae 
the Board had power to establish a ao 
1¢ construction, at the expense of the city, of roads exten 
ing into boroughs other than Manhattan and the | 
a bill was intrody 


the Rapid Transit © 


resolve 
sronx. In order to re 


i 1 rs of 
this question, rs 


Iced in the Leg 
oOmmMission into all 
became a law April 22, 

Before the end of 
rapid transit system to 
dition would allow 
Manhatt 


islature to extend the powe 


: soy. This 
Parts of Greater New York. 
1900, 


f ‘ tend. the 
Wot the Board had shown its intention to extent 


all the boroughs of the city 


as soon as the financial con- 
and in particul 
an in population 
Che policy of the I 


extract from its re 


to 
ar to Brooklyn, 


: 1 « ly 
which was secon ee 
and importance, 


doar 7 f, ying 
0ard cannot be better expressed than in the folloy 
port for the 


year 1902: 
POLICY ae 


Early in 
OF BOARD 


1902 the 
sition upon which it | 


grounc 


Board was calle 


: ial propo” 
d upon to defend the essential | 
lad bee 


n constituted, 
Portions of the Streets 
ing to a h 


PATS. [ . il 
his was that the use of the t 
Land Overhead 


ses 
should proceed 


. > - 2. rp 

of New York for railroad pu ss #f 
i \ 
armonious and f only 

¢, of the 


Board, ora 


accor . ; ‘il le 
ar-secing plan, possib 
all such uses, seeing plan, | 


and every eye ‘ ec 
every such us Streets were to be subject to the ju 


diction of the Rapid ’ 
lar lind, 


org; 


“ransit 
which should 


e, eeaai 
‘ tine a sit 

f some other single authority of 
anized as to he al 


interests of the 
Out consiste 


represent. the 


so 
€ to carry 


i i A be 
entire city, and 


Wing 
te quuirils 
ntly and efficiently a plan red 


IG CONSTRUCTION OF SUBIVAY. 
K OF COMMISSION DURING CONSTRUCTION 
WORK 3 Md 


ars, ¢ aps many ars, Ie J cesta shime of this view 
ea L ny yea yy completic The establi 
\ c 


ia Railroad Bill.’ 
*Pennsylyania Railroad DB 
‘scussion over the so-called *‘Pennsylvar R see 
sist ol hen accorded to the position of the Board, 
me Pott a ih shich was then < peer 
“The vindication wl : ; hie rane 
The overwhelming approval of public se nos aotn Cai 
oreati ‘i an g ee ea ofl acide 
creation, with hi the very advantageous terms of sea 
ia Terminal franchise, th ) Fe atdidanidcc | wells 
vania Terminal fr horization by the Board of addition il t a 
nee ee dee f ar at a plan be prepared 
pe eriinieti 1. finally, the order of the Board that a f 
i rsev City, and, finally, 
with Jersey City, i ; 
; : ic extension of 1 ents 
‘ , systematic extens: ie ented lh : 
ra ereat and systen Os ee vie Hie 
ee sronx and Queens, all tl 


pid transit facilities in the Boroughs of 
apc ans 


" - : } > of the 
Manhattan, Brooklyn, the | ht this Board into being in 1894, and « l 
‘ei ; i x up t bs i o ny 
a patient vhich broug : and out of scason, anc 
escent ransit agitation V Boi acs aielaat 
rapid trans be h the Board since that time, in sea Sal Wins dieeteed Gaeth 
MOOT » whic auditee. hae, ata 
program te f extreme adversity, ha ie 
: stances of extret ibvade and Die Gall 
= “r circumstances 0 tae $e she. citinens sani 
often under cire ateeis tatite Hae 18 
itted, The Board had never lost faith ctical results 
conmitted, 


“ S C in i yrogre its pre 
support i ts program, 
iti f the city would support it in 1 
authorities © \ 


5 y well in sight. 
i sficial as those now we § 
larg und comprehensively beneficial 1 fee ae 
alee coi at or W Cc 
would be as ars “zi en oiklvn extension, : 7 
sheme of the Brook sine ape 4 rapid transit 
“The whole scheme ¢ ; lyse 
ee Jl illustrates the idea of a unific \ 
i 2, we stre 
awarded in 1902, “ee 
i { > Boar 
for the whole city. But the B 


re suc ility, 
in order to secure such utility 


s sse ropo- 
1 not for a moment assent te the proy 
does 


a contract with 
is shut up to a contract \ 
city i rapi ransit still remain- 
ation, The Te es rtunities for municipal rapid tran 
The oppo : 


. cansit railroad 
ractor sronx rapid transit railroa 
ig Acabaapricepiog f the Manhattan-Bronx raf 


: ase lessees O ct -emedich Rive 

ing are such that in case les for any reason shall fail, to proj ie 
sit ; Hpd 7 Cc Q \ 
§ . “ur interest, OF cop panies 

alas : t to their Fe stuclh “extension, THe Gk 

ae for their undertaking such extel rade ale 
. Stable terms for her lessees. é ip 

ot Ponaaeee tit li and award them to otner lesse Benge - ne 

* rly lines 4 d ait Ss ‘acticable, tc é, 

eunenagene to the very utmost that is prac 

i f the Board are, to : 

tion of the Loa ie wie 

for the construction and of 


asis of a si 
aneements upon the basis of a 
geme ! 


f icipal railroad to stipu- 
ation of a municipal railt j i 
gle fare for a 
contractor 


fair erating arr . structed railroad 
ae ee eee il other municipally constructed 1 
all © , 


i rer any or 
single trip over an) 


0 i f re e terms of 

i at, in the future, the 
s further bound to point out that, i1 ' ‘Arabempiaien 
wep ard feels furthe . srefore, ought to be, 
ene it contracts can be had, and, the 

icipal rapid transit ¢ 

municipal rap ore, tiie on i c 
ap aie as a widespread belief among railroad and 
: was a St 


contrac Phat contract 
Manhattan-Bronx contract. That c¢ 
Manhe 
favorable to on , 
‘ shen there : egeeiia a 
ade at = fins 0 iness and financial failure, and when it 
was made at a a oes ates netted sr, and when 
~ 2 ‘ > that it Ww i siderable delay that the < : 
financial people the \ifficulty and after very conside re 
ef wm Lye Oa s cipa ra roa 7 
ee tor, and then only after the priney 
i contractor, < 
obtain a ¢ 


> enterprise. The remarkably 
able to fused to take up the enter] 


ity re 
prictors in the city had 
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favorable character of the bid for the Brooklyn-Manhattan enonke ( oni 
one-fourth or fifth part of its estimated cost) demonstrated beyon - ni fe 
ture the very great value of the leases of its municipally constructed ra 

which the city would be able to offer.” 


ACT One of the most important achievements of the Tomumission curing the 
CHANGED, year 1902 was a change effected in the Rapid Transit Act, Section 
bse amendment was made necessary by the applica 

ROADS 


22, This 
32. 

* shana Rail 
tion of the Pennsylvania R 
nas the Pennsylvania, New York ¢ 
Long Island Railroad Company, for the rig 


road, through a subsidiary company know 


a ‘neath 
ht to construct a railroad bene 
i ~ . Z gh of t Ww 
the Hudson River, Borough of Manhattan, the East River and a portion od 
i i i é > Porough o 
Borough of Queens, with a large terminal station to be located in the Horoug 


no provision for the 


Sirous of enterin 
empowered the Board to grant a fr. 


B igi ine of fran- 
Manhattan. The original Act made granting of f 


was : ' > Act 
chises to existing railroads de g the city. As amended. the 

anchise to ‘ 
actually operating a railroad wholly or 
which the said Board has power 


hereafter incorporated, 


‘any railroad corporation owning et 
in part within the limits of the city ie 
to act; or of any railroad corporation now 0! 
and for the Purpose so decl 
and Operating a tunnel ¢: 
ith any railroad or 
York, or any adjoining St 


y ‘ . % fo assor 
ared in its articles of as 
ciation, of constructing 


. . * » said 
ailroad or railroads in the sé 
city to be connected w 


railroads within the State of New 
ate, and thereby 
and Property 
point or points without the s; 


betel . ine for the 
forming a continuous line fot 
between a point o 
aid city,” % 


carriage of passengers 


. a ec a 
r points within and 


OF still 


more importance th, 
work d 


one toward the general s 
rapid tr: 


a i Meme axaig: the 
an the sranting of these franchises was 


ont F her 
cheme, for the future of municipal and ot 


‘ansit for the Boroughs of Manhattan, ] 


ens 
r ‘ , srooklyn, the Bronx and Quee 
The consideration of this question 


will be found in 
ROUTE TO 


a following chapter. 
BROOKLYN 


of the Brooklyn-M 
ufter the contract had be 


They were approved by the ] 
oard of Aldermen M » and by the Mf 
As the Consent of a suffic} . ‘ 


ent number of abutt 
ae 


The routes and general plan 
taken up in 1900 immediately a 
hattan-Bronx railroad, ' 
the B 


anhattan extension we'e 
en awarded for the ane 
3oard January 24, 1901; x 
ayor on June 1 of the same year 


i rt be 
Mg property owners could ™ 


ay 21 


*Tn the ch 
New York & 


the Hudson 


apter on “Tunnels” 


Long Island Rail 


will be found tt 
& Manhattan Rail 


road Company, 
road Company. 


Jyania. 
ne terms of the grants to the Pennsylv 
New York 


and 
+ ‘i «Alle 
k & Jersey Railroad Company, 4 
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Supr 5 e report of 
e preme Court. Th 
lication for approval was made to the Supre oe 
secured, applicatio a a oan care tall Tengah . 
ns oe s appointed by the court was confirr ] 
the commissioners ¢ y 


PR ees ie 
ra a contract the Board was 
i 1 form of the Brooklyn-Manhattan con 
In preparing the 


1 7 sec e if ssible, 
i rvice re od it to secure, 1f possi 
ith the idea that the public service required 
i essed with the a the 
impressed with 


anhattan railroad for the fare paid, 
tation over the Brooklyn-Manhattan rail c 
not only transportatt 


: € a a st e Ss: systems of con- 
Ss WV ut additiona a > mo extensive f 

) ide, without additior 1 fare, the m t 
but also to prov a i 


cc Ss 1 pr TS. as mecess sider the relative 
f i vas ary to conside 
i f oviding for transters, it was a socal t i 
. : et ee 5 1, of extensive connections 10 the Borough ot brooklyn 
its » one hand, : 
merits, on the o a 
an extensive sys 
und, on the other hand, of an 
a i 


as d 1 e nvenience of the Brooklyn traveling public 
It v clear that the convenience t 
Va 


: ; » Boxowetvot 
tem of connections in the Borough o 


Manhattan. 


¢ 5 e usec - residents of 
-s a , be used by 

SS) eC id 1; since the extension would u 

S v > considered ; 
was first to b 


f sorough of Man- 
residents of the Borough o 
stly greater extent than by residents meri acer 
ning NE ° night be open to doubt whether 
Fevertheless, it mug 

hattan. Neverthe a “ 
si r of additional con- 
a. “i Borough of Manhattan, or of addi 
: the be is 


ience of distribution of 
additional convenience ot distribu 
a 


BLS neh f 2 ri SS convenience of 
oe _— oe B klyn terminus of the road, with les f tl Board 
, f access to the Brookly Aime icarnniittes’ OF the ‘Bowrd; 
venience of access tc f aicarihatean, The com 
- . Borough of Ma 
in the Boroug 


ibuti ¢ contrac salt with this ques- 
distribution ion of the draft of the contract, dea 
io 


entrusted with the preparat _ 
i > making the extent 0 : 
tion by making neem vr Sh 
sinamen * “ie the contract. In general the contract fol 
a draft of the 


F the bid 
i element of the bid. 
sctions one cle 
ie connect 


Orr and Charles Stewart Smith 
A committee 


inte epare 
Was appointed to prepa 


fate! 2 t some of t i es ree, ie 
lowed the form of the first one, bu was the duration of the franchise, the 


he provisions were more favorable to 


P ant difference ; me wines ti 
the city. The most important dif 1 from fifty to thirty-five years. I 
es i educec 3 oe eect ts 
time, before renewal, being Fe Other conditions to be stipulated are 
, 


renty-five years. 
renewal is to be for twenty f \ 


fi Ss rovide > equipment 
i ruct the road, tc provide the july 
ae agree to construc 

as 


; ipulate for connections with 
The contractor must ia sateets sitoubte TAP 2 


. - thirty-five rnish continuous trips for a 
and to operate it for eile lines in order to furnish cont 
. ace 


f fa. axel se 
He must furnish $1,000,000 in cash 


i surf 
rapid transit or St 
other rapid tra cailgnce vane 
ee tenia i st i s security for the 
| f aire re nvest in, as Ss J 
heer ai i banks are allowed to 11 \ 
rings banks 
iti ch as saving 
securities such a girs 
and equipment of t 
payment of ren 


AREA RE at he 
rive - sub-contractors must 
All bonds given by 


rive in a like 
road. He must give a bond i 


‘for: ce every other 
» performance of every 
construction al and the p 


insure the 
amount to mst : 
oe contract. 


igati rity. fter the construction of the 
abllgaian smuive d as additional security. Afte 


i » Boar 
deposited with the a 
road, the city is to hold, 


i nt. 
lien upon the equipme 


4 e payment of the rent, a first 
rarther security for the pay 
as further se ) 


NEEDS OF 
BROOKLYN 


CONDITIONS 
OF 
CONTRACT 
NO, 2 


STATION 
ADVERTISE- 
MENTS 


CONTRACTOR 
FAIRLY 
DEALT WITH 


RAPID TRANSIT 


rity ) 

The city, on the other hand, is to guarantee to the contractor mast ue 
construct bad operate the road “free from all right, iii or een ber a 
ence, whether by injunction, suit for damages, or otherwise, on the pat 3 
abutting owner or other person.” 2 eee haste MA 
The contractor is exempted from taxation under the laws of New York ie 
respect to its interest in the railroad under the contract, and in i ae 
rolling stock and all other equipment of the railroad, except that real estate ° 
power houses, or otherwise forming part of the equipment, shall not be hn 7 ’ 
and that no property of the contractor not provided under and remaining sub- 
ject to the contract by the city shall be exempted.” 7 
The contract contained the eight-hour provision with respect to laborers. 
workmen, and mechanics. The bid must include $1,000,000 for terminals, and 
for real estate otherwise required for tie operation of the railroad. 
The rental was to be the amount of interest the city 


must pay upon the 
bonds issued to provide the cost of construction 


‘ ¢ “SS 
, and a further sum of not le 
than one per cent. upon the bonds, 


the amount paid by the city 
acquired in fee. 


T 2) ia 
The contractor must also pay rental upo' 


i i f the ot 
to acquire rights of way, even when 7 


No advertisements to be displayed 
sion of the Board, 
ing stops. 


at the stations without special perms- 


The speed to be not less than I4 miles per hour, includ- 


The contractor may use the railroad for freig 


rided 
ht or express matter, provide 
such use does not interfere with right Passenger 


service, 
The report of the committee concludes as follows : 
“The committee desires t 


O remind the 
the Manhattan-B 


. cess with 
Board that although its success W! 
TonNX contract 


- . 2 sy than 
las made rapid transit prospects far better tha 
they were, nevertheless it is the 


true interest of the city, not only to secure the 
lowest possible bid, but to estab 


lish the Teputation of the city for wise and fair 


dealing 
© plane. 


sucl ~ the highest possib The contractor should be treated with 
such sceru i , 

pulous f © city shall secure the very best and most lo) ‘ 
ne future the city has 


, it shall h 


airness that th 
Service, and that, wheney 


er in t 
municipal r. 


apid transit railroad 
most competent contractors, ‘T 
eral provisions of the Manhattar 
precise and intelligible form, p 


«| for a 
a contract to award fot 


re. i ry at at 
ave a choice from the very best @ 
Ne Committee h 


i is vi » gen- 
as, in this view, followed the ger 
i s i re n 
Bronx contract, according to the contractor, ! 


Y a i . ‘x . os as 
Toper and efficient protection of his rights, ¢ 
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we sos yr to the c i icipa rhts, and as far as 
i he city full protection ot municipal rights, a 
vell as securing to city 


s rae f caprice or Sertainty in the interpre- 
bl tecting the contractor from caprice or unce \ 
reasonable prote 


T ittee is clear that, whatever may be 
f hi act obligation. The committee is clear t 
tation of his contract obhgz 


Tule OF e Tes! le Cc i respec other contracts, this is the 
interest of the ity W sp to 1 c 
the » ¢ . f t t 


s to a rapi ransit contract. 
only true theory with respect to a rapid r , . 
: ‘ Z f Park row and Broadway 

I is xtend from he junction ot ark row \ 

The road is to e a 


S fatterv. Park. 
ace, State street and Battery Park, 
" H sling Green, Battery place, State stre 

under Broadway, Bowli g 


S$ “ri re it is to pass 
H ry Park and Whitehall street. From there it 1s to | 
with a loop under Battery Park at 


ny, a ‘nee under Joralemon 
Ri to Furman street, Brooklyn, and thence w i onan 
be rad ececeiia ' ' j cti f “latbush and Atlantic 
at s and Flatbush avenue to the junction of | a. 
and Fulton streets anc _ undereround. At the Battery the srooky 
line is to be Ss 


nial ote as to avoid a grade crossing. 


€ sses P e 1 ine so 
i passes un ler the } Tanhat 
x s re receive 21 Qo2 
Vhree bids were 1 sceived on July 


a 5 ts i e name ¢ Le 
klyn | vid Transit Company, 1 he name of ] 

) ae ‘ R 1 

ne was from the Brooklyt 1 


f that ¢ any. 

Wells, an attorney of that compan) Bats 
ic i er alls. 

a $1,000,000 for 

ne Transit Subway Construction Com- 


This offered to do the work for $7,000,- 


000 for constructi 


i sere by the Rapid 
Aicethe Gee A ee i +1.900,000 for terminals, the other 
500 for construction and $1,000, : ee ie 
aieaNe » for $3,000,0C for terminals. wi ¢ é 
DANN OUG dt "4 truction and $1,000,000 for term ree 
ats anki v ald, in the construc 
for $2,000. eaged, with John LB. McDonald nde ene 
ne pay Was Se : ‘Je presente 1¢ following syste 
that this compan) Fe Geass eid 
attan-Bronx line. 
the Manhattan-Bre : 
i ice < ransfer: ee 
connecting service and tral so sicasieneinn eta eae 
i ‘er which the contractor ae 
Ee t exceeding five cents without change 
fare not e g 


ip for a single rough Rapid Transit 
continuous trip for a sing ated by the Interborough Rapid T 


- to be oper’ 
i aed on tO 3 < as now authorized, 
cars: The lines operatec ; se aes: die , 
rats - oughs of Manhattan and the B sere ligtint ies 
; i i e es . a ave entere¢ d ag 
mk encaes ‘ re the contractor shall have en 

ing i 2 case whe 
excepting in the ¢ 


: for less than five cents, the 
to carry a passenger for less than 
ing line to carr) 
cting line 


ment with a conne 
Interborough Company 
beyond Fifty-ninth street 

The two bids were ide . fe 
see soe cutest an extension of the Manhattan- 
o cons 


t agree in such case to carry such passenger 
‘ t agre s 

will not ag 

for e less tare. 

ses 1 t, and the larger 

i espects except amount, ¢ arg 
sc all respects ¢ 
ntical in 4 


. Sea inne Bice 
McDonald stating that if the Board 

. anied by 
Was accompanlec \ mae 

: : agree 

accepted that bid he would ag spe 
Torty-second $s : ; 
a ae as awarded to him before July t, 1903. 


t on Broadway south to Union Square 
Bronx system ir ae 

: . » contract V 
for $100,000, provided the ¢ 


ROUTE 
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TRANSFERS 


ADVANTAGES 


OF BID 
ACCEPTED 


MOVING 
PLATFORMS 
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zB U i 
The Board accepted the lowest bid, and the contract was executed September IT, 
1902. Construction was begun November 8, following 

or Rares, P y soe a ae 

The Board was of the opinion that two most important advantages would 
accrue to the city as the result of this contract. “The estimated cost of con- 


5 


struction of the proposed road i “ i 
prop’ ad is from $8,000,000 to $10,000,000. By obtain- 


ing’ 7 e sgn. cSt? : 
ing a responsible company, willing to use in large an His eoreans iraicg, on ae 
could build the road for only $2,000,000 of the city’s funds, the city was saved 


a “cecaty fos . o, 

the necessity of issuing $6,000,000 or more of bonds Aeain, by awarding the 
ract ~ 2 sine pikes . i) € « Lg 

contract to a company that could and did deliver in accordance with the 

ee . ’ d € e ts ? 

as: OF FS 7 aa ; 

terms of its bid, a contract for connections and through scrvice with the Man- 


hattan-Bronx railroad, it was assured that these two roads would always be 
maintained and operated as parts of one great system “ 4 nage “ a 
ee me question of a single fare was solved as to both of te anata wil 
roads. One fare of five cents wiil carry a passenger to all parts of a é : fe 
Manhattan and Manhattan-Bronx systems.” i 


About the middle of 1903 the Interborou hR 
rough R: 


the Board that it had made arr: apid Transit Company informed 


angenie i 
-ee Ferry by which passengers te a 
and the ferry for a single fare of five ce 
nuilt to connect the rapid transit vi Is 
his proposition : 
extension, 


: company operating the Fort 
carried over the rapid transit railroad 
“i proses an elevated road could be 
wet with the ferry. The advantages of 


were ious 
so obvious that the 
eed to the 


Board readily 


Vor several years the Board 


. he c aye 
orm question, ud under 


e .. consideration the moving plat- 
Proposition came up for buile 
amsburg B 
» and then by some suit 
he de . 


Early in 1903 the 
aver the west end of the Willi 
lam streets to Wall 
sowling Green. T 
1900 and in Chie; 


parallel to each ot 


, ing one to run 
ridge, along Grand, Center, and Wil- 
able connection to Hanover Square or 
It ee to that installed in Paris im 
sted of 
= at different speeds 
attorn to a moving platfor 
higher speed, - 
an in general, 
to the route in 


Vice proposed w 
{gO In 1893. 
her but moving platforms running 


rom a stationary 
taps so that passcngers could step 


orm moving at a 
avorable to the p 


details in reference 


Ac : and from that to another plat- 
) t i 
hee mmuittee appointed by the Board was 

it was thought best to 
gee Manhattan so th 
rnd Pid transit railroads 
drought to the attention - 
ne to be built along Thirty 


consider several 
at it would not conflict with 


In the , : 
year follow atter 

of the Board, w ollowing, the ma 

-fourth street, 


-roposed or possiby 
was ag. 


T ith reference to a crosstown 
i 7 a 
ne Board expressed the opinion 
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that the value of such a line, if the system was practicable upon a large scale, 
could hardly be a matter of doubt. 
he Board received application from the New York Con- 


During the year t . : 
t its lines in Brooklyn with those of the 


a grant to connec 
& Hartford Railroad in the 
ss Ward's Island and Randall’s Island. This 


Board of Aldermen June 27, 1904, but was not 


necting Railroad for 
New York, New Haven 


the Borough of Queens and acro 


Bronx, passing through 


franchise was transmitted to the 


approved by that body. 


ye of the Subway (now known as Contract No. 1) the 
g 


Before the openit ; 
regarding the rolling stock and 


stigation to be made 
acted to furnish, with a 


Board caused careful inve 
Company had contr 


ansit , : 
as properly provided for. 


equipment that the Rapid Tr 


view to determine whether the safety of passengers W ; 
it the rolling stock represented the best state of the art of 
as thought that ca 


rs from fire. 


Reports showed the . . 
t ti but it w rs constructed entirely of metal 
car construction ; 


imi ange The experiments insti- 
to eliminate dange The ex] 


were needed in order 
tuted by the Interborough 
of these ca 


the construction of metal cars were 


Company in : 
The intention is to sub- 


f -s are now in use. 
successful, and many rs are 

rs as soon as they cal 
a much better type 


ti 1 1 be completed and put in service. The 
stitute metal ca ‘ : 

: 4 yf rolling stock than any 
subway will then be equipped with C s ) 
in the world. 
Iso given to th 


considerati 


other similar railway ; 
- tis ‘as a e system of signals and method of 
Careful attention was & 4 


\ more extended on of these features will be 
t ee? 


protecting the third rail. 
found in the chapter on 
The first contract provided for th 


“Equipment. 
e division of the ro 
yect to each, as soon as it 


ad into four sections, 


in re 


rental should begin, 
‘These sections did 1 
ly put in operation. It 


and that the payment of 
and ready f 


F xot, however, agree 
or operation. 7 = 
was completed 


vere successive 
tions of the road were st 


as they : 
of the method of computing 


just the questions 
arts of the road as they 
as made by the contractor and 


with the por 
P spesary ad 
therefore became necessary to j were opened. On 
rental in respect to the successive Pé n 
: agreement Ww 
November 3, 1904 ag 
his sureties, which pro 
should be calculated po! 
i rer 
the number of feet of single y 
of feet of single tt 


with the contract, 


a supplementa 
vided that the 
1 such proportion 
ack in the part reac 
ack in the section. 

the contractor had deposited with the 


agreed percentage to be paid by the lessee 


of the total cost of each section as 


ly for operation should bear to 


the total number 
7 accordance eS an aoa ae —— 

war jo in cash as security for construction. When the time 

Comptroller $1,000.06 ‘ 
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i f ‘ ; » Jyoard the hard- 

approached for the opening of the road, he represented to the Boar apn 

i f work which was 

ship of retaining so large a sum to secure the completion of work j aa 

‘ i » condition tha 
very nearly finished. The Board returned the amount upon the cond 


fi _ eh Com- 
the securities upon the bonds for $5,000,000, 


including the Interbore 
pany, would agree that their responsibility extended to include any liability that 
would have been covered by the cash deposits if they had not been refunded. 
The contract for the present subway contained the following clause : 
“The contractor shall not permit advertisements jn the stations oF ap ~ 
shall interfere with easy identification of stations or otherwise with efficient 
operation.” 


In regard to this the Board said: 


“This clause was inserted in the form of contract prepared by the Vi aia 
because it was believed to be the Part of wisdom to offer all possible induce 
ake the novel and ha 
way proposed. It was thought that 


hibit the use of 


ments to bidders to undert 


rdous work of building the rail- 
al 
advertisements in the 
way to the more important consider 
ous effort of the city had 


though it was extremely desirable to a 
stations, yet this consideration must ane 
ation of securing a contractor. Every previ 
failed, and it y 
city did not beliey: 
“Shortly after the 


teand] jnter- 
, as known that the largest railroad i! 
ests in the € in the fe 
railway w 
some cases coming down to the flo 
the firm of Ward & 


the Interborough 


asibility of the plans of the Loard. ; 

aS put in operation large advertisements. 
OF, Were affixed to the walls of the stations PY 
ran | 
Transit Company 


to the Board, 


Gow, acting unde 


sn ant 
Fen arrangement made between them 
Rapid 2 : atter have 
decline » the terms of which the latter h : 
€clined to communicate These ad ti ts were of strons 
a S¢ advertisements we : 
colors, and if brought in ¢ 


lose Contact wit] 
thought to he 


ly to obscure them or 


In Teporting uy 


Sta eee 
lik 1 the name tablets in the stations. We 
ike 


Ts. 


confuse the eyes of the passeng 
PON this subje 

“From a Study 6 
that it is y 


ct the chief engineer of the Board said: 
f the Operati f i“ 
ation of the road since ite - ete ae 
ery ffi Pad since its ppeiing: 10 as apt 
a ble cult for Passengers on 
ei uw ee ay 1s On the elevated railro: 
Snize the locality from the Surround 
‘ ing 


much more di 


the 


i the trains to locate 
than it 


rers can 
ads, where passengerl: 
the subway 


i ‘ in 
1 sta Ws 
ay there js nothing ¢ & buildings. Between the statio : 
oat Mss ie sint he #8 
approach} =e € eve of th 2 se « nto ait 
PP aching, Except for some Peculiarit; © passenger what p 
which are not very ay ritie 


i es f ations 
pea In th § hape or color of stati 
We Ss 


‘Tent to “observant or 


i ames O11 
Preoeeupied people, the name: 
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i erefore st essen- 
fi ificati is therefore mos 
the only means ot identification. It Setar 
yanmar ; eir es Ss ie arly 
pepe tiie . ification of stations that their names 
i f > easy identifica $ : 
tial for the easy 
ae 1 tl full duty of the Board would be 
sai at the \ are ae j 
fF tha Board said tha : : a nee ae shal 
The c sel of the ye  ectatie Aeveh 
sarc kk pains to sec that the advertiseme! m ee cena? 
fost ak ines : erwise with eff a 
ssasiiagaaie ta te ation of stations, oF otherwise W 
f i easy identifice s 
fere with easy 1¢ 


¢ c a st any atta at might be 
nd 1 in court a it attack t 

J Ou gains) 
fend its Vf ar t 


i »ssee to de 
leaving it to the lessee t 


isiti f rights of 
+ a for e acquisition O g 
~ en tia le by the Be ard to th | ees 
s ( sorty-Seco! stre 
\rrangements were mac 2 ae were ak aud Tati 
: . : 5.2 stor place, @ 
es at Aste 


ne ae e prop- 
a Square,” the owners of the prof 
“Times square, om 
- building at all hours of the 


way for station entranc whe 
1 \t the latter station, 


and Broadway. see tame: (0 


intain an entr 
ree! aintain an ¢ 
erty agreed to mal pocorn 
: and to keep it stutab!) en 
: kiosks plannec 


refore authorized 
‘ohted. The Board therefore authc 
1g) . : scent 
sorner of the stree 
r the corner ¢ 
ay and night, ; 
i i" r to omit one of the courted 
the contracto SS aa 
oint. On this general subject soieeaamede 
~ i nirances to private property 
rtai er points entra 
“At certain othe 


it is the desire 
cussion, and it is the de 


manecae a res- 
jossible, to do away im pre 


ee on he public streets. On 
s that occupy the i 
: — sent that 
ee t it would conse 
future subways V ra 
ent and future § 


2 resolution 
roard adopted a t 


> oiven free of charge 
April 14, 1904, the should be give 


“ivate property ms s Teenedt of 
i aa pe j e for the bene 
NS seat 1, such an entrance would be 
: ; f the Board, $ a 
of the Bo 


i os opinion a = 
where, in the-op" sla nat be aihie 


reasons objectionable, provided 
h rne by the appli- 
| therewith should be borne by t pp 
connectec 


‘ Board or 
t should be revocable by the I oard ¢ 


ss Fe 
the traveling public and Vv 

ses 2 expense : 
that in all cases the eXI ae reveal 
id for the city of New ¥ 


: further that 
cants, and provided furthe ae | 
| ene i S f the mest impor- 
sansa alate . ly briefly mentioned some of the p 

: - briefly 

ave only 


i ¢ the 
ssion from me - 
, of hard, incessant toil the Board 
ars ard, 


ing we h 
foreg we 
In the foregomg ate 
i os 
After ten y ; 
f the first portion of its task. 

1 0 


date of the letting of the 


“a Tt 
tant acts of the Rapid 


resent. 
contract up to the prese 


tior 
as now to see the comple 
was 
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. The ceremonies in - 
City all Je 2 
5 Ha ‘ tober 2 4. 
( 7: 1904. Mayor G } e 
lec he Procession to tyor Geo, 13, Mel ‘lan, with Archbishop Karl os 


them were President 


cident to the : 
9 the opening of the Subway took place in the 


Ir Jowing 


Bishop 


reserve ; 
eserved seats in the Ak 


For : lermanic Chamber. 
ornes of the Loard 


3 President © of Sb it | 4 7 

is a : en with Coadjutor 
Starin w; tr with Father Laye iS pea : 
se a ae r Lavelle of St. Patrick's Cathedral; John i. 
omptrollers J. Ww Ke 
bury Langdon Jol 
McDonald, Willia; 
man, G 


oe Comptroller Edward M. Grout, and Deputy 
Ses an N. Taylor Phillips; Morris K. Jesup. \Vood- 
m B 1, Charles Stew jain 8 

Oo ‘ 
Parclay Parsons | : 
: Rives, Georg “ 
Citizens were pr 


; art Smith, August Belmont. 
Edward M, Shepard, .\Ibert Bs 


eorge L, 
eS. Rice - 
Rice and H. ALD. Ifollmann. .\ large nunl- 


ber of other 


After a brief a ld resent, 
4 ac r 
Mayor said: Cress by President J? 
‘ nt Fornes and prayer by Bishop Greer the 
“With : . 
Out rap} 
‘apid trance 
S€0graphical ¢ transit Greater \ y 
New York wo . Z han @ 
uld be litthke more that 


Xpression, 
ut ation Greater 
The prese 
independent 
all hum, 


It IS no CXago 
. rh 
g 


gerati | | 
a ie Sgeration to say that without interborous 
Ns Kk would never h 
ates of our City 
Tove = ; 
geneous commun 


Communic 


nt bo 

uu ay i 1 
a nd ave come into being. 
and hete ; 


an probabil; 
bal 
bility, 


taclude ade of 
neluded, ten years ago, a multitude of 


bee itie a6 . a 
een th to Work . €s, which would have continued, a 
K out their : 


at mo 
dert eS 

Possibility N genius ; own destinies j +. not 

bility OF thoy S and moder lestinies independently, had it ! 

“When tl naps ) enterprise afforded their population the 
Ever le Bro 
“Very adqit: Oklyn p 

Y additic Bric . 
Teach its : “ to transit £ ao Was opened G port 

ull de : acilitie ireater New York was 

Tapid in ¢ €velopy S has ad : 

, nent adde anal 
aN Tact ag is, “nt when A ec ded to her growth, which can only 
‘We as in Mplete ov i ‘ F F be 

have me Name, & sy system of rapid transit shall 


the . 
x Purpose of ve inl 
P Se Perey . page 
> for the I of turning over a new pag 


lf 


Purpose , 
Pose of a new 


this ne marking the adveit of 


Ww ‘i 
Vv unde that we are 


‘rground railroad 
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about to open proves as popular and as successful as I confidently expect it to be, it 
will only be the first of many more 
igh communication. 


1 only for administrative purposes, and 


that must ultimately result in giving us an 
almost perfect system of interborou When that day arrives 


borough boundaries will be rememberec 


New Yorkers, forgetting 
scious of the fact that they 
will be actuated by 


from what part of the city they come, and only con- 
are the sons of the mightiest metropolis the world 
a common hope and united in a common 


has ever seen, 
destiny.” 

+ 7] 7 rey - the avor, sai : 
Chief Engineer Parsons, on being introduced by the Mayor, said 
e to report that the rapid transit 


“T have the honor and very great pleasur : he stati t 
railroad is completed for operation from the City Hall station to the station a 


One-hundred-and-forty-fiith 


street, On the west side. 


President Orr said: 
behalf of the Rapid ‘Transit Commission, whom I 


eratulate you, and through you the people of 
gratula 


“Mr. Chairman—On 
have the honor to represent, I con me 
f, 5 oti a la 
New York, upon the successful completion of 


the great work confi 


urge part of the first division of 
a few years ago- [ think it is unnecessary to 
ay that you are 
a manner that I believe will carry 
efits, that it is in the 


led to our care ; 
‘ about to open to the 


aking of the subw 
and in 
r enjoys its ben 


occupy your time in spe 
public, as it will soon spe@ 
who invest 
i] transportation 


k for itself, 


to ates it o 

convic eyery one i : a Root 

: iction to ever) nee for this city, and indeed I may 
+ f ideg system O OCe é ‘ 

ine of an ideal syst and safety are considered essen- 


add for all large citie 


tials. 


s where time, comfort, 


apparent to every 


o argue. for I think it must NOW be 
ah? 
the most val 
This opinion 
a consequence, many of New 


gsets a large city can possess 


has not always prevailed 


“Tt ig unnecessary t 


thoughtful mind, that amo? 
anch 


g uable a 
AS 
ise rights. 
Old World, 
lisposed of witho 
+ control to-day, 
for it is V 


are to be classed its fr 


F nd as 
cities of the a 


either here or in ut giving due consideration to 
York’s franchise 
future possibilities, 
value. I use the word : 
rican it is impo 


ig ave been ¢ . 
is if under he would be of incalculable 
if und e 

calculable” ad 


ssible to fore 


shich, i 
which, ery safe to say that in 


yvisedly 5 
cast the future for 
Will any one undert 
f the civilized countries of later 


‘in : arcmin 
a single generation, 
things Ame ake to pictur 
gs 2 : aes picture the 
indeed I might say for @ single decade. 
Sen ne ance? lM each 0 
New York of thirty years hence! 
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years Hpi a ; 

en there is only one great Metropolitan ¢ 

met! $ of nati s 
10ds of National tran sportation, an 1 


tered the culture. all ro 


the refinements, and 


— the w 
is the metropolis of 


ads lead up to it in which are 


oy 


itv, largely the result otf improved 


cen 


ealth of the nation, Just as [.on- 


Gre: srital . 
the metropoli of the U reat Britain and Paris of France, so is New York 
s of the oni ys : , 
Cities, but if y nited States. [know we have many large and rowing 
? © are true . : 5 : 
aside our Opportuniti ue to ourselves and do not overlook or recklessly cast 
yrtumitics, this ¢ 2 " 

Sy s countr . a . 
| cw York, try of ours, great as it is, can only have one 
| “With 
| the or " 
| Prot of hho <iw fe ¢ . 

hence the need of thei We city its franchise rights increase in value. ancl 
. cr periodic read; 
| ume to time its fai periodic readjustment so that the eity may enjoy frem 
air proporti : : ea) hie 
} Proportion of the 4 3 ‘ 
. f the increase 
to be unc erstood that | fe Merease it helps to create. — | do not wish it 
: . f Mics franeli . cue 
considere: i franchise rights should be denied to carefully 


enterprises at their fair 


nates development : Vale: wher 


| future re: lesen but enterprise shoutdl 
| ditions as thie Wits f 
to-dz 

| PENNSYL.- : : deplore, would { 
VANIA . Who could h 

TUNNELS |portant rajly 


not 


Wi : i 
: ill then exist. else the ert 
re now i 
ail of correet 
ave foretold, twenty fiy 
ty-five 


oad s 
wud systems would 


Nas under the make 


With Streets, at 
any P, 
a WW present or pros, 
TIVilege Fospective 
S€ an annus 5 
annual rey 

earn] nt “Pe é 3 
ning = Mt per mile of single 
mile of ai 


almost any 
ake now to estim 


Power per 
| Who yi | 
© will undert 


Uwenty-fly n 
Y-five years fisiies ate what will 


Crossing 
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ar proportion of the 


a de application to enter this city 
epth below their 


street purpose, and 


steg a ee 3 = Wy 5 
tn railroad in the United States + 


stimur 


at fixed periods ot 


Vapphed for, for enterprise 


object to pay 


increase predicated on the con 
of the past, whieh in the light o! 


ion, 


years ago, that one ef our most 


tun- 
surface that would not interfere 
for the 


agree to pay 


track greater than the annual net 


r and 


be the fair value of that franchise 


“into the which 
© agree h is secur 
i STceme ‘ Cure , - 
H Tt is an im ee Provision {. red to the city through the introductio? 
| Perative oh: ‘ Or read} . , 54°) 
| Sant franehi : obligation, restin Vustment at the end of that period: 
: MSC rohts HAS Upon tl pecs UY 
| Values of SAMs, to proy ! Mose en : ; 3 rity U 
| SUBWAY €S of these moet. Protect not ite dowed with the author) 
cc \ rs Nost j My the a CLIVE 
| Toe RUC: And JT 5 portant eee : © present but also the prospect 
] MON Ont: , aM als SARSER 
| ONLY 9Wnershjy ; SO led t Z 
ship jc © belie. 
BEGUN ty P'S only in ite ¢ rclieve that ‘ ! 
WO great cous” its first ct subway construction ler mnicipe- 
ih ss “ S€Ctions, th ; Stage of devel F Iction under 
Irther ¢} ‘TAC busi lope > . : ae ite 
" “Y these sags: Mess an ent. Every city divided 1 
factor, © Sections Will he and the residential vocity is ne aie 
- Surf; apar al: en . ci 
have these. Tailroad Part, and passe md the larger the cis 7 
th "A place but 41 oe Serviceah] iger transportation is an imporuul 
hey are , ley ar able for “ 
ao SERS ig 2 - are s 7 5 . ” avs 
 agercoati mnt Applical| short distances, and will alw® 
Sd00On of able to \t hest 


long distance street travel. 


tions 


$s Te. Py . fe 
Ubject to continual inferrUl 
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that cannot be obviated, nor can dependence be placed upon reaching a destina- 
tion at a given time. 

“It cannot be denied that elevated railroads have proved of inestimable ELEVATED | 
value in hastening the city’s development, and also a great personal con- ROADS 


venience as to time; but they are unsightly in appearance. interfere with light 


and ventilation in the congested streets, in many instances injure the value of 
abutting property, and at times are subject to serious delays through atmos- 
1 question whether further 
in sparsely inhabited outlying territory 


pherie changes. elevated railroad-building will have 
or 


many advocates in the future, except 
that it would 


o-day had then obtained, In subway pas- 


for bridge approaches, oF have been advocated, in the first 
instance, if the electric conditions ott 
senger service all these objectionable features are eliminated, and the promisec 
and other places in proportion, via subway trans- 


‘ITarlem in fifteen minutes, 
of conjecture and become an estab- 


portation, has passed beyond the realm 
lished fact. 


“T also desire on behalf o o express the hope that in future PIPE 


f the Commission t 


mission to construct, 


subway construction the city will make provision for the installation of pipe 
; : i i i || 
galleries along the routes. It is true that these pipe galleries are not in any way a | 
rapid transit requisite, and are, therefore, outside of the province of the Com- | 
but they could be put in place ata minimum of cost dur- | 
| 


tion, would prevent the inconvenience of con- 


ing the process of tunnel excav 


unee in the future, 
in proportion to their cost. It has always been a 


tinual street disturb and would, we believe, prove a profitable 

revenue to the city 

regret to the members of the Comuinission 
' i i i Sew E street a rer Broa vate ais 

obtained to install pipe galleries New Elm street and lower Broadway during | 


by way of practically demonstrating the convenience and 


source of 
that permission could not have been | 


subway construction, 

d from such a s} 

Chamber of Commerce, that time honored guardian of CHAMBER OF 
COMMERCE 


stem. 


revenue to be derive 
“\WWhen, in 1894, the 


the commercial interests and State, realizing the need of enlarged 


of this city 
local transit facilities as a means of retaining the prominence New York had 


1 of insuring continual growth, earnestly advocated the 


already acquired an 
ays through which e 
municipal ownership that the late Abram 5. 


building of subw lectric trains could be run at high rates of 
they adopted the plan of 


speed, 
city in 1888, had urged without success. Happily 


Hewitt, when Mayor of this 


Mr. Iewitt was one of the Che 
elligent supervision, and assisted by the late Judge Henry R. Beekman, 


unber’s most prominent members, and, guided by 


his int 
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under which, with a FUTURE 


the Chamber formulated the present Rapid Transit Act, 
BENEFITS | 


few subsequent amendments, the Rapid Transit Commission is now operating. 


It is unnecessary at this time to enumerate its provisions—they are pretty well 
known—but when this city is in the full enjoyment of its own system of rapid | 


or two localities, but so comprehensive as to 


transit, a system not confined to one 

New York, 

one station point to any other station point for a single fare 

Will be the ultimate result), which will increase municipal revenues through the 

are now comparatively waste, which will help to || 
arned position as the financial and commer- | 

d all this at a mere bagatelle of cost to the 

ill the genius of Mr. Hewitt and |] 


be fully understood. | 


of the Chamber of Commerce 
andpoint of to-day, it is a singular fact that only a MUNICIPAL 
construction under municipal owner- OWNERSHIP 


identified with | 


which will transport its citizens from 


embrace the whole of Greater 
(as I firmly believe 


development of places that 
‘safeguard to New York her well-e 
cial center of the United States, an 
and not till then, w 


GRAND CENTRAL EXPRESS. 


treasury of the city, then, 
the enterprise and energy 

“Viewed from the st 
little more than four years 
d with suspicion 
ssenger transportation, and, 


ago subway 
and distrust by those largely 
as far as I have been able to | 
able exception referred to above, by the prominent | 
the men controlling these great | 


ship was regarde 
local and national pa 
ngle not 
If it had rested with 
ng that municipal rapid transit would 


discover, with the si 


financiers of that period. 
I am justified in sayil 


SUBWAY. 


Y. 


interests, I think 
yet remain an unsolved problem. 

fore, with a feelin 
ord of the fact that on January 15, 
an nor a financier, but a contractor identified with large 
a careful study of the situation, 
for the franchise contract and | 


tw 


nat akin to gratitude that the Com- 
1900, John B. McDonald, 


L 


g somewl 


" 
2: 


“Tt is, there 


Sits 
ul 


mission makes rec 


j 
i 


neither a railroad m 
had the courage of | 


tl 


undertakings, after making 


his convictions and made an acceptable tender 


lease which the Commission V 
after the contract was 
Mr. McDonald and organized the Rapid Transit Subway Goi 
ubway has been built. That the work has 


vere empowered to grant. 
| 


awarded, August Belmont became 


“Tmmediately 


associated with 

struction Company, by whom the s 

been rapidly, admirably, and willingly performed is certified to by our engineer 
2 A J : 

corps; and when public inspection js made evidences of refinement, comfort and 
; 

safety will be observ 


am not in the confider 


ed that are not to be found anywhere in like structures. I 


Messrs. McDonald and Belmont as to the present or 


STREET. 


nce of 


come of their undertaking, but I am sure 1 express the 


SPRING 


prospective financial out 
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hope of the members of the Commission, and of every New York citizen, that 
their courage and enterprise may Teap a very generous reward.” 


Mr. Orr then paid a very warm tribute to Mr. Parsons, the chief engineer of 


ion, who had been elected to the position on the day the Board 


the Commi 
organized, as follows: “The Commission is responsible for the subway route. 
They were controlled in a measure by the amount of money at their disposition. 
and by the previous findings of the .\ppellate Division of the Supreme Court; 
but the merit of the plan of construction and its supervision from beginning to 


end is Mr. Parsons’ alone. 


running through some of the 


\When we consider its twenty-four miles of length, 


busiest and most congested sections of the city, 


the nature of the ground, largely of rock formation, the superstructures to be 


in most part of water and ¢ 
was not suspended for a single day), the difficult 


“ag mains and surface railroads 


carried, consisting 
(the operating of which latter 
and then the final result, 
ation has passed beyond the confines of his 


sewerage problems involved, it is not to be wondered at 
that Mr. Parsons’ professional reput 
L merited nationa 
ts to the subway during the progress of the 


native city and received wel | and international recognition. | 


of my vis 
and more impressed with the 
agnificent: manner in which they were being 


never returned from any 
work without being more magnitude of the engineer- 


and the 3 


ing difficulties presented, 
ay is made to render service to the people of 


overcome. .\s long as the subw: 
New York, the Chamber 
Villiam Barclay 


of Commerce, Abram S. Hewitt, John B. McDonald, 
August Belmont and \ Parsons should be held in remembrance as 


household words. 
John H. Starin briefly reviewed the work of the Commission since its incep- 


tion in 1894 and then said: 
contract between the city and Mr. MeDonald, on 


“Since the execution of the 
the work of construc 
The Board has continued, witi 


tion has been carried on entir 


the 2rst of February, 1909, 
this Commission. 


under the supervision of 
ship, practically as at that time, and 1 may 


only a few changes in its member: 
safely say that it has been 
money 


as devoted to its work as if the railroad was being 
constructed with the of its members. Winter and summer, in season 
it has me 
and in committees, 
bers have given a patient and expert care 


t both as a full Board, of which hundreds of ses- 


and out of season, 
sions have been held, of which the meetings are without 
number. And at all times its mem 
question, no matter how trivial, that might in any way 


and attention to every 
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affect the quality and value and usefulness of the great railroad system that is 
to-day thrown open to the public. 


“Since the signing of the first contract in 1900, a great revolution in public 
opinion has taken place regarding city travel. My mind goes back to the time 


when the Commission of 1891 first came to the conclusion that underground 
rapid transit was the only cure for the ills that traveling New Yorkers were 
heirs to. In those days the number of persons who believed in an underground 
construction was most limited; indecd, it might have been cc mmprised in a list 
made up of the Commissioners themselves, their engineers and assistants, and a 
few who had given the matter some study. Even among those who in the few 
subsequent yeats Gains to believe that such a plan was feasible and desirable, 
there were few sanguine enough to expect its construction; and to come down to 
1900, even after the contract was signed, many could be found who said they 


did not expect to live to ride on such a road 
a road, 


© sooner had the first great work been well started than the Board con- 
one to bind together with M 


Riv. 
Niver, the gre 


fidently laid out a second ani | 

anhattan, by a subway 
i A at sister borough of Brooklyn, which by 
4 part of the greater ej 
the Board had been extenc 


and tunnel under the Eas 
consolidation, had become 
reity, and over which the powers of 
enactment. So thoroughly had the 


idea been de stra 
lcmonstrated, even at this time, in January, 
Secured by the | 


ed by legislative 
value of the undergrounc 
1902, that a contra Y 

WO2, that a ct was 
soard for the city upon surprisingly 


favorable terms, and th 
ubw 


tracted to build the new 


€ Rapid Transit § 


ay Construction Company con- 


ine for $2 o0¢ 
3,000,c " ’ : 
aa 3 200, although its total cost will undoubt- 


1 . 
edly reach $10,000,000 


So the great work w 


as Commence 
been suce need, 


ful beyond the fondest 
for universal rejoicit 


a, and so it has gone on, That it has 
aie anticipation of its early 
ie But, in the midst of th i 
r sesiticcons "s ht the battle and won the Victor 

ntractor, and Belmont the ¢ 5 


all and pe 


advocates is cause 


ig. 
the men who § at rejoicing, let us not forget 
y. Let us remember McDonald 
i and William Barclay Parsons the 
all let us re Sen, MOE 


“neineer apitalic 
engineer, and above pitalist, 


yond 
apid Transit Con 


John B, McDonald 


president of the R Member Alexander E 


ninission,” 


spoke in part as follows: 


The discussion 
e 


ee and fin 
volution in, public 
lhe city has 


dent with an 


al b f es 
uldi g of th subw 
work 


affairs in 
Srown from 


‘i ay has been coincl- 
a New York as marked as this great 
a popularj 

Population of 1,500,000 to 3,500,000, the 
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i i stories, a a ercially the City of New York 
buildings from six to thirty stories, and commercials 5) 


now stands in the front rank in the world. 
“When the final work of preparation had been concluded and the Rapid 
had formulated their specifications, prepared their plans, 


Transit Commission i ms i os 
and advertised for proposals, my work began. Tt would be rank conceit to say 
a a 1 

that I did not approach this great undertakit 
task; but I believed it pr 


ned to become a bidder for the work. After 


ng with many misgivings as to my 


ability to accomplish the acticable, necessary to the 
city, siitdl after careful study, determi 
awarded to me. 

iving a bond for the faithful performance of 
ging to my aid the distinguished financier, 
and the organization of the Rapid 


fair competition the contract was @ 


“Phe work of organizing and ¢ 


my contract finally resulted in b 


ie wermrt “S, 
Mr. August Belmont, and his associate aan hi 
< i 5 any, W e oenerous a | g 
[ i ray teuction Company, whose g 
Transit Subway Constructiot \ 


out this important work. 


i re had in carrying 2 ne on 
tion I have had ying brought to my aid as sub- 


S ivisi f the work, there were 
“Tn the sub-division ot on sn 
C i rience Ppa ed. nat greater 
tractors, men of means ability, and experience not surpassed. W g 
contractor: 4 ans, ) vats — e 
I m than to say: ° Behold their work’? 


compliment can I pay the 

f j enofer tf ™ 13-4 
at in an undertaking of this character there “is 
After praising the courage, patience, 


unitedly carried the plans to com- 


August Belmont said th : 
to go round. 


£ those who had 


enough credit * * 


industry and intelligence © 
pletion, he said: . . —s 
“\ttempts to install an underground system of railroads in the City of New 
. There had beet 
but the legislation and the work alike 


re) 2 some legislation and even some 
York began many years ago- 

' ch legislation 
work prosecuted under such legislation, 


Until the present 
and thot 


project was conceived, no real progress 


sales, of <r thGR . rte 
anti re h much time ight had been wasted upon these previ 
Although m ¢ 
ie failures did not 
5 


the guidance of those ¢ 


was made. 


I Itir as is frequently true of failure, fur- 
ous attempts, the resu 


ntering upon what, to all intents 
nish any suggestions for 
s, was a wholly 
table difficulties stood it 
to incur the obligations necessary to be assumed 


1 ose new undertaking. 
and purp¢ 


“Almost insurmoun 
stionable right of the city 
the uncertainty 


the subway 
the fact that the work had to be prosecuted 


1 the path of the enterprise. The 


que as to the legal rights of abutting owners; the 


upon its parts : through soil occupied by innumerable 
soe . f earrying’ = 
difficulties of carryins ; 

aah ipes and wires; / : 
obstructions of pipe : ee ~ ; . 
the operation of surface transportation lines and gen. 


without interference with 
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eral surface traffic, which requir i 

a irface traffic, which required the uninterrupted use of the thoroughtares 

unde whic’ a . say "Ie } te s 
ler which the subway was to be constructed—all combined to give pau 
ase sie ie 

even to the most pronounced enthusiasm. : 


FINAN TONG i ici 
FINANCIAL Nor did the solicitude as to success end with the deci 


; ; ; sion to proceed, At 
all points in the progress of the work 


pare bincade pone ey eg eat care Wa at all times requisite lest by 
sions, either in the physical or financial prosecution of 
the hia there might result a collapse which would defer indefinitely the ¢ 
pletion of a work so essential to the municipal well-being of ‘i ; 7 vet, 
whose true development was hemmed in by the rivers at its very “6 ame - 
. 2 . s very res 
It was only by exhaustive preparation in almost infinite Pua te a re the 


veineeri » ‘ » £5 rey St : 
engineering and in the transportation and in the financial d | i 
< al departments, that 1 


has been possible for this e ; 
a possible for this enterprise to proceed to a successful t ond 
as SS ermination 


wkd serious interruption or embarrassment and witl i i 

pee é with credit ta all iden- 
NEW AND 
UNTRIED 
VENTURE 


“Tf any especial credit i 
ye al credit is due ‘ . 
oe 1 ; tis due to my associates and aveclh te 3 
financial end committed to our care required tl veelf, it is that the 
le Exercise 


feb: Reece dly senna : one " ofa kind of courage 
: | \ manded for an mvestment. It was a | . 
No one had ve 20: “ays as a new and untric! FC re 
Iti yet been willing to assume the risk in ot 1 pehaorts 
esevitings ndichis.and Bree en s order to enjoy the ible 
E Si profits. The dang: isis ate en 
! angers attending j 

and unmistakable; nor we tet oceania scene 

r was the outcome guara : 
; guaranteed by any experience upon 
FAB saeeaintt ; : sn . 
sn esensiai t was essential before 
xe reached, to eliminate, as far 


which it was possible to rely. 
a decision to eo forward 
Pn ae ee as possible. all - at ; 
able failure. I ble, all apparent elements of preb- 
With all this I am entitled to add 
, 


din eet I think, ¢ ; ae 
able pride, ky and Tadd it with no inconsider- 


the initiation and prosecution 


excessive canitalizati Of the work te : 
xcessive capitalization. e work have not involved any 


Sania ene The capital represented by 
‘ : ith the obligations issued py tl ity. 
cost of the investment for : A ete 


the par of the stock issued. 
represents substantially the 


construction i Ss 
, ec : j S 
equipment, and installation of the sub- 


way and the railway. 
OBJECT : 


“Tt is my j 
LESSON s my judgment, too, th 


i Bee : at the claim jc 
the execution of this work h laim is not @ 


xtravagant that the plan and 
ample whic 

ar ple which may fitly serve as an 
asi-municipal projects 


ave set 
object lesson a a ermal 
; sson and a standard for simil 
“In this cas i aa 
s case the City 
: y of New York 
Fe de 8 ork was, by appropri ae 

edit by the issue of ¥ appropriate legislation, author- 

, Ss m ; ik 


the subway unici 
< av, but . : Micipa eK: a 
| it that w it Pal securities, for the building of 
8 participati 
ation. 


ul se 


as the limit of 


Even this risk was 


reduced to ini } 
to a min mum, becat se munici 
< Nicipe 


CUrities wer . 
bles were to be issued and the 
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proceeds devoted to the payment for the subway only as results, rigidly 


required by the contracts, were 
“The city had, before enteril 


nee by the contractor. 


forthcoming from the contractor. 
ng upon the undertaking, a substantial guar- 


antee of performa Added to this protection there was 
demanded a much more substantial guarantee, not only that the interest upon 
y the city would be met, but that, through the 
rovided by the private interes 


In the end, the subway, 


these securities to be issued b 
of a sinking fund to be p 


municipal capital invested’ would be ultimately repaid. 
of the city, will be delivered to it free 


s, the total 


accuniulation 
constructed at the expense from 
obligation. 

“At a time when there are 
for their object not 
the State of New York has reached 


sted and ill-considered plans 


so many ill-dig 

under discussion having only munici yal ownership, but 
scussion, having 

municipal operation of transportation lines, 

the true solution of this problem—that municipal participation 1s justified to the 

» credit for the construction of such a work, but should stop 

g 


extent of furnishin . : 
when constructed. © private interests 


short of the operation of the property 


should be committed the risks and 
the road, the latter 


of municipalities. 


the burden as well as the profit of construct- 


i ippi rating not being within the govern- 
ing, equipping, and operating g g 

legitimate province 
tke you frankly into n 
than the question as to whether I 


mental functions or other 
“T think [am entitled to té 
r has given m 


ry confidence and say that 


ing i > oreater pause 
nothing in my caree e greater pa thas 
firm to assume financial leadership in this undertaking. It 
the large sums of money 


Comparatively, that was not’ of first impor- 


should permit my : : 
¢ it was necessary for me 
was not alone on account ot ) me 


personally to risk in the new venture. 
tance, for it was essen 
tion on the part of othe 


for its success, which no prelin 
absolute certainty. 


tial in a work as yast as this to secure extensive co-opera- 
Q a 

r financial interests, entitled to look to me in large degree 
igation, however comprehensive and 


ninary inve 


intricate, could assure with 
and myself, 
ation, conducted 


“My associates however, had complete confidence in the exhaus- 

My associa ; 

tive p Jiminary investig at great length and with great care 
ve preliminary stig wD 

s that the work could be completed within the esti- 


and having assured ourselve 
ation to assume the further ris 


willing without hesit 
re to be the main risk, 
nt to justify the providing of these new Peilikies 


Ss - 
mates, we were y 2 up 
posed by many at the tin that the growth of the City of 
New York would be sufficie 
for transportation. 


“Now that the york has been completed and the subway, or, rather, this 
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splendid arcade, is formally opened, although not a passenger for hire has yet 
been carried upon its tracks, being entirely assured of the success of this ees 
prise, we have in contemplation plans for still further adding to the rapid transit 
facilities of the system of elevated and subway lines now united. 

“This great metropolis has now rid itself of the bonds that heretofore have 


mited and impeded its growth, and has included within itself, in all but legal 


description, a vast adjacent territory.” 


After benediction by Archbishop Farley the Mayor said: “Now I, as 


Mayor, in the name of the people, declare the subway open.” 
Mr. Belmont handed the Mayor a mz Ege: - 
a ayor a mahogany case, saying: “T give you 


this controller, Mr. Mayor, with the request that you put in operation this great 
road, and start it on his course of success, and, [ hope, of safety.” —_ 


The first train started from the City Hall station at 2:34 P. M 


CHAPTER XVIII. 


FUTURE RAPID TRANSIT IN NEW YORK. 


During the past five years, or since the completion of the plans for the pres- 
> - 7 


ent subway, a large part of the time of the Commission has been taken up with 
J2 8 5 ‘ 

the consideration of rapid transit schemes for 

eginning of a system of transpor- 


the future. The work already 


accomplished was only looked upon as the bi , , 
tation that will ultimately embrace every portion ot the city of Greater New 


York. 


The result has been the selection of new routes that extend to all parts of 


: ainctaleine’ S! e if 7 va = 
the city. The choice involved long and painstaking study. Natural advantages 


trend of population must be weighed. 
and with Manhattan as a center, must be kept in mind. The 
2 i 


The relation of one sec- 
and the natural 
tion to another. 


lines must be so selected as to permit of ¢ 
etry of the system as a whole. 


the president of the Board, requested the 


xpansion in the future without dis- 


turbing the efficiency and symm 
In the spring of 1902 Mr. Orr, 


a comprehensive plan of rapid transit for the whole 
a 


chief engineer to prepare 
city. In giving the instruction he said: 


“The public has come to recognize fully the wisdom of development of the 


rapid transit facilities of Greater New York and of the use of its street prop- 
= A . . 

erty for rapid transit purposes upon @ general and far-seeing plan. Rapid tran- 

a 

sit franchises, it is now believed, oug : we , 
tematic treatment of the subject under the guidance or initiatory control of a 
single body like this Board, with a tenure sufficiently long to assure not only 
ingle body lik : 

the adoption of a comprehensive progt : : oN ; 
tion. This idea was embodied in the present rapid transit act, providing, as it 

as ‘ eek: 

did t only for municipal construction of new rapid transit railroads, but also 
id, no y : , . £6 
; , ? 7 at of rapid transit franchises to companies operating existing 
or the grat a 


ht to be granted with reference to a sys- 


amine, but also, at least in part, its execu- 


lines. * * * 
“Tt is, therefore, clea i 
Board the preparation of a general and 


r that the public now has a right to expect from this 
ar-reaching system of rapid transit cov- 
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ering the whole city of New York in all its five boroughs. It was in anticipa- 
tion of that work that the Board in January last asked the Mayor and Comp- 
troller for early information as to the extent to which the debt ante and other 
necessities of the city would permit rapid transit extension in addition to the 
Manhattan-Bronx and Brooklyn-Manhattan roads. When that) information 
shall be received the Board will be better able to decide where the next rapid 
transit expenditure shall be placed. ea ieee 
“The far-reaching plan I have suggested could not, of course, be carried 
out at once, or, perhaps, completely carried out for many years. But if such a 
plan be now wisely prepared, and the streets of New Voie ise dedicated to tunnel 
railroad purposes with a proper regard to the long and, no doubt, splendid 
future of the city, two things may be reasonably expected: First as rapid 
transit construction will proceed upon the lines so laid down as nie 7 - 
means of the city and the amount of private capital ready for ra . 1 . a - sad 
ment will permit; and, second, that relatively ‘iititbortant seca waar a fe 
granted in such way, or special routes be so devised. as to 2 7 se ENGR 
permanent and sufficient programme. a a cae 
It is my conclusion from all this that, in laying out the East Side li , 
should study the whole rapid transit situation a “all five 1 eich eel a 
your report should aid the Board to prepare and sul ees aveagned os 
hacnanpechuniieslaa ton Canines aa ubmit to the local authorities 
y tha lave suggested, the same to be 


carried out in sections or instalments 
or instalments, as financial conditions shall from time to 
S snd Sg 


time permit.” 


n February 4 E § 
ary and Mare | i ee 
, : arch of the following year the chief engi | 
ceramrehensiversian ee: SA ie 5S) zineer reported Ol 
, ‘ ; s a, s for rapid transit for the boroughs of Manhatta : B 
sTOOKIVN anc ueens. Ir Si Ss ; s = a nn 
\ S. om. these reports 
s rts the i 
e follow Ing passages are taken: 
ctor 
“Tremendous incr ei enger 
S increase ASSEN 
ase In passenger travel 


clearly indicates that when the pr on all lines during the past year 


Fi esent subway sy 
x ‘ Soe : : 
from Brooklyn to the Bronx ay system, now under construction 

x, 


is co ‘tad’. 3 4 
gested, so mpleted, it will al 


that no great amount of perm 
order to meet the growing ' 
z <9 


most be immediately con- 
anent relief c: 
and imperati nt relief can be counted on, In 
ing from the natural entaiticed perative demands for increased facilities, aris- 

= of our city, it is ev; S. 

ae Is evident that _ 

lat new lines should be 
constructior ‘¥ 
) x He . 1 ag 
should be taken to improve the e Pi bA 


laid down now and put under 
as possible, and that steps 


sting faciliti 
& facilities a ; 
ties so as to permit them to carry 
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the increased burden during the time when the new lines are being con- 


structed.” 

The report recommended that the present subway be extended south from 
Forty-second street along the genera! line of Broadway, or parallel thereto on 
the west; and by extending it north from Forty-second street, at Park avenue, 
along Lexington avenue to One-hundred-and-forty-ninth street. It was also 
proposed that branches should be constructed from Broadway to the Pennsyl- 
ation at Seventh avenue ; along ¢ Jne-hundred-and-tenth street to 
om West Farms in the Bronx to Wakefield ; 


l-cightieth street. A connection between 


vania Railroad st 
Tenox avenue; ir and along the 
Southern Boulevard and ( ne-hundred-anc 
and the Manhattan eleva 
avenue to Third avenue. 

acks on the Second and Third 


the Bronx Park line ted was recommended from Brook 
avenue along Westchester 
ase the number of tr 


It was proposed to incre 
Sixth avenue road along Christopher 


to extend the 


avenue elevated roads 
street to Greenwich street; to add another track to the Ninth avenue road, and to 
connect the elevated system with a subway to be built along Tenth avenue to a 
: at Seventy-second street; and to arrange 


connection with the present subway 


railroads terminating at the Grand Central Station. 


of the New York Central tracks 


yenue by an elevated structure 


connection with the 
provide an extension 
nd Eleventh a 


or possibly a 


It was suggested to 
south from Fiity-ninth street a ; 
yresent right of way ong West street to the Battery. 
Second avenue ¢ 
| Bridge, with provision for 


along their q ‘ 
To construct a branch of the evated along Sixty-fourth street 
is a bre 


sland future extension otf 


and over the Blackwell's I 


the line. : 

In Brooklyn it was proposed to buiid a subway under Nassau and Orange 
streets and the East River to Maiden Lane in Manhattan; thence along William, 
and streets to the end of the Williamsburg Bridge. This was 


Center, and Gr 
the elevated roads of 


2 loop 1 Brooklyn by way of th 
a or 
this seco 1 tunnel. 

d entirely from the Brooklyn Bridg 


intended to provide 
Williamsburgh Bridge and 

The elevated trains were to b 
transferred from tl 
vays to the exclusiv 
ated structure of the Williamsburgh Bridge. 


e remove: 
and the trolley cars he roadway to the original bridge tracks, 
thereby restoring the roady 
vated with th 
of the present 
and Plaza, 
Fourth 


e use of vehicles. To connect the 


e clev 


Second avenue elev . 7 ; 
subway from Flatbush and Atlantic 


To build an extension : 
and ultimately further. Also another 


to Prospect Park 


avenues 
point along 


avenue to Fort Hamilton. A tun- 


extension from the same 


7 


OMMENDED 


BROOKLYN 
ROUTES 
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nel from Atlantic avenue to Whitehall street in Manhattan. Also extension of 
the Brooklyn elevated system in various directions. 

The report of Mr. Parsons made no provision to connect the Borough of 
Richmond with Manhattan; the reason for this was that the great expense 
involved was entirely out of proportion to the population to be served, 


Che plans, as finally decided upon by the Rapid Transit Commission and 


transmitted for approval to the Board of Aldermen, until that Board was super 


seded by the Board of Estimate and Apportionment, were as follows: 


THIRD AVENUE ROUTE. 


This route begins in the Bronx near Lincoln avenue and the Southern 
Boulevard. A double track line running from there under the ast River 
reaches Third avenue at One-hundred-and-twenty-cighth street. From that 
point it runs as a four-track road southerly under Third avenue and the 
Bowery to Chatham Square. At Chatham Square the narrowness of the streets 
a eee of tracks. Two tracks will run southerly through the New 

) , ging at Chatham square, will 


ace ; nel ROW, 
Jass Didi orn pass down Park Ik 
Nassau and Broad streets, joining the other 


é i: tracks in Broad street near Pearl. 
Two single-track spurs are provided i 

to connect the main line, through Thirty 
with the Sey i ay 
weet "| Seventh or Eighth avenue subway 
described below. These spurs, betw * 
parallel to the 


fifth and Thirty-sixth streets, 


PO ri iia! Lexington and Fifth avenues, will be 

they will be for the most part at § @ Part of the Lexington avenue system} oe 
art at different levels 

In the Bronx, two double-track é 

mentioned above. One of the 


near One-hundred-and-forty-se 


lines wi iveroy fo) in f gi ing 
: s will diverge from the pou tot beginnms 
se lines wi r ka i ing i 

will run n ortherly, terminating im @ laep 
cond street, 
run under One-hundred-a nd-thirty- 


will run easterly under the 
New Haven & H 


i and connecting with a proposed line t° 
eig! tre inc i 
S ighth street. The other line in the Bronx 
Southern Boulevard to 


ih : a terminus i 2 New York, 
artford Railroad yards = 


LEXINGTON AVENUE ROUTE, 


-third 


This route begit S near Fo ty: 
short connectior este S 
wester Fe 
t rly to the existing 


street and Lexington avenue, with @ 

ird stre : ‘ subway j ‘ ° nity 

third street, the line will run norther! Pway in Park avenue. From Forty 
y 


under cing: arable 
tT Lexington avenue as a four-track 
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road to about One-hundred-and-twenty-ninth street, where it will divide and 
form two double-track extensions. 

One of the extensions will pass under the Harlem River and along Third 
and Morris avenues in the Bronx to One-hundred-and-forty-ninth street, where it 
will connect with the existing subway near Cortlandt avenue. From about One- 
hundred-and-thirty-seventh to One-hundred-and-forty-second streets, this line 
will occupy the same streets as the Third avenue line above described; but these 
streets—Third and Morris avenues—are wide enough to contain four tracks in 
two separate tunnels. 

The second extension in the Bronx will diverge with two tracks, as men- 
tioned above, near One-hundred-and-twenty-ninth street and Lexington avenue, in 
Manhattan. It will cross from there under the Harlem River to Park avenue, 
and continue northerly under Park avenue to One-hundred-and-fifty-sixth street, 
from which point a further extension may be made northerly if required. At 
One-hundred-and-forty-ninth street and Park av 


acks under the New York Central yards, with a loop in 


enue another divergence is pro- 


posed, carrying two tr 
the yards, and then parallel with the ac 
| under Cromwell Creek into Sedgwick avenue to about One- 


arlem River along One-hundred-and- 


fifty-third street anc 
hundred-and-sixty-fourth street. This route has a triple branching in the 
Bronx. 

From Morty-third stree 
tracks as far as Thirty-sixth street. 
"Thirty-sixth street to Fifth avenue and then south. The two north- 


t and Lexington avenue southerly, there will be four 


The two south-bound tracks will there turn 


west through 
bound tracks will continue down 
tracks in Fifth avenue. 
Fifth avenue to Madison Square. There they will turn into 
Union Square, to the City Hall Park. 


Lexington avenue to Thirty-fifth street, and 

rejoin the other The four tracks will then continue 

southerly along 

Broadway and run south, passing under 

At that point a single-track loop will allow part of the trains to be turned back, 
2 a g 


will continue down to Vesey street, and then through Vesey 


while two tracks 
and Church streets to the Battery. 


SEVENTH AND EIGHTH AVENUE ROUTE. 


Beginning at the southerly end of this route, in the Battery Park, the line 
IES be - ; ; 

will run northerly under Greenwich street anc West Broadway to Chambers 
street. From this point north 


[Tudson stree 


erly, two alternate routes are planned. The most 
. : t and Eighth avenue to about One-hundred-and- 
direct runs under ; 
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hity-fourth street, where a northerly extension can be built hereafter, “The othe 
; ; f : ‘ sini ash- 
line continues northerly from Chambers street under West Broadway to W isl 
ington Square, where the line 


. zs * “ . ne Ob 
sain diverges into two alternative routes. One 
these runs under Washington Square, 


7 ae ees » to 
Private property, and Greenwich avenue 
Sev 


A : “fi ith 
enth avenue, and then northerly under Seventh avenue to a connection witl 
the present subway under Times Square. The other alternative route runs undet 
Washington Square and Fifth avenue 


an ler 
to Twenty-third street, and then unde 
Broadway to Twenty-fifth street, 


where it dive 
Westerly under Twenty-fifth street to 


. mailee ing 
rges again—two tracks running 


a « a 
Jom the Seventh avenue subway, and § 
and the main 
Way to join the present subway 


northerly to Times Square— line runnine straight: under Droad- 
S us 

Near the same place. 

A separate section of this proposed route is designed to run northerly [ren 

Seventh avenuc and Forty-third street ty Central. Park curving under the 
‘ ark, g 

park so as to con 


t with the line under 


sige cconl 
shth avenue at about Fifty-sece 
street, 


In regard to the above + 
Y above routes the Board said : 
“The three route 


S referre 
substanti 


I to in this conmunie es 


ation are all designed t 
as th 


ally of the Same type 
From end to end these ]j 


vated structure is here incluc 


at which the 
Nes will be 


led, 


iene 
are Present subway has made fan 


below the surface, Not a foot of ele 


It has been the effort of this | 


‘ soard to 
ation 6 


¢ ar itted 
lor the consider fy | étrange the routes now submitt 
Your honor, 


Capable of 
pable of Operation : 


able body, 


Second, Ne 


‘ ist be 
Separate So that each of them should firs A 
7 | : in 
Comection with son 


Capable of advantageous operauion 
third, he pr 


\¢ existing me; [ 
Nisting: “ANS Of passe 


acticable 
and financial st 
Sit Will be 


: ‘ ee » Citvs 
ger transportation within the city 


to build ; 
Id * both from the e 


: jon, 
andpoints, 


hgincering, transportatl 
‘ AtirAc a oss : api ran™ 
tae ans j Sest measure of effective rapid t 

- tits 

Competition {Mong stroy 


le 


a F y for active 
Bed “Y opportunity is afforded for act 
S Tal bidders.” 


street, in \ 
Present 


4 ast to 
anhattan, from the las 


a 
Subway j if 


n Fourth avenue and # 
sub- 


and south avenues to permit other | 
( 


It wil] have ny, tr 


whe , . , - rap} 
ack connections with any Tl 
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transit lines in Manhattan, but it is expected that joint Sietious will ue pisses at 
the intersections of the principal avenues so as to facilitate transfers of pas- 
sengers, ; ; 
air separate section diverges from the main stem of this route morale . 
ond and Third avenues and runs on a descending stade to pass under the East 
River to Long Island City. The terminus in Queens wel be ce ingin . 
near Borden avenue. .\t this point the various trolley lines GONNEIRS, mee 
ine transfers easy to and from the proposed subway. physteal connects 
- as a anagresa if found to be desirable, with the subway uniting the Wil- 


ge with the Blackwell's Island Bridge. 


liamsburgh Dri santeten 
, rails averaging abo o feet below 
This route is entirely in subway, the rails averaging about 4 
> bs . 
the surface. 
The Hoard said in regard to this route : 


“So far as this route is concerned, its advantages appear to sd too ps i 

Cail f ‘ Z pases It will reach and serve such important points i ses Hs wi si 

ie ae Tenneylbantt Railroad station, llerald eapeane vee oe 

“a ee siveatres:, the Waldorf-Astoria ITotel, and fig Fast cn ale 

ret poe Queens it will enable passengers by any of the steam or = “acon 

: ; { , e cha re Nia at- 
ne sina to the ferry to get quickly, and with only one change, té 


them without change to points in Manhattan where they 
e = 


" A oT -arry . 
tan; and it will carry ae men eee: 
f av of the north and south railroads, and thus re pid 
can transter to an) 


conveniently any part of the cit 


ROUTE TO VAN CORDTLANDT PARK. 


] yo . Veron av , i 
ists of an extension running along Broadway from. its 
consists a ig wre — 
and-thirtieth street to a point just north of Two 


opposite Van Cortlandt Park. It will be an 


This addition 

intersection with Two-hundred- 
forty-second_ street, a, " 

windred-and-forty-sec phineacite Deke sehidigg 
7 throughout. The portion of Broadway in que I 
‘levated structure throug ; ~ ponicth ised 
z built upon, and the elevated road proposed would merel 

very little upon, é 
ent very little bui : ie these 

; - exists he same s 

tinuation of the one that already exists im 


FIRST AVENUE ROUTE. 


‘a » intersection of One-hundred-and- 
in the Bronx at the intersect 


This route begins 


r near this poi connections 
id Alexander avenue. -\t or near this point connect 
irty-cig’ rect and - i 
thirty-eighth stree 
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i sronx From this 
iy i ransit r 2S e Bronx. 
can readily be made with various rapid transit routes in th sate, wo-08t8 
“ r avenue r Just west o , sO as 
po : he li runs southerly along Alexander ay enue, or Just we aa ‘atest 
oe Ss f ri assing under e e 
fe re i a aches; and then passing 
illi ef : proaches 5 a : poe 
avoid the W Ss avenue bridge apt ‘etn’at 
. ape rs) V 2-] Ired-and-twenty-fo stree 
i irs yenue near One-hunc te . oe 
3 : rns into First ave ‘ Se enemies 
River it turns i i " 7 serait 
i S erly under First avenue to st stree aes 
r is i runs southe ly ui a : - - 
From this point it - a Meanie 
€ 7 ns under Ess x, Rutg ers and Madison streets to the i vf . ot 
asterly and rur oo sate ceil wesans tem cas 
‘ : souther ly under the New Bowe y and Pearl stre 
It then runs s c eC 


: see it 
. Paine wa havenes From. there 
1 Third avenue line, to a point near Dover street. heathen 
proposec : shee : ; 5 Heai 
ply terly under private property to Water street, and runs rae ime 
curves easterly hae anon ae 
fo t to Pine street. It then passes under private property cc 
Vater stree : so en s under Beave 
~ led by Water, Pine, Wall and Pearl streets, and then runs v 
bounded by > ‘ : pant 
P ing sattery place to Greenwich street. 
street, Bowling Green, and Battery 1 ‘a  akeneemet 
From the northerly end of the line at One-hundred-and-thir y sid 
‘ror J inane. 2 
j sling. a gar or aver 
ion i yhich runs northerly under Alexande ee 
separate section is added whic Som sialse de weil 
avenue, Webster avenue and Claremont Park, with a oop 
rose av , 


settled 
. . re thickly settle 
direct connection between the more thickly 

parts of the Bronx and the lower east side of the city. 


This line will afford a very 


NINTH AVENUE ROUTE. 


This route is, in effect, a continu 
the southern terminus of that line ir 
tery place and under West street to 


avenue to Morningside Park 


r F t begins at 
ation of the one just described. It beg inte 
Sere ler be 
n Battery place, and thence runs un Sinflt 
3 : ‘ 
. . * rYTOS i a 
Gansevoort street, where it curves int 


a aeeiNS 
: » Nichola 
» and thence under Manhattan avenue, St. Ni “e 
= : : 5 msterde 
avenue, Kingsbridge road, Broadway and Sherman avenue to At 
avenue at about Two-hundred-and-eleventh street. 
Concerning the two last mentioned Toutes the Board said: 


“Together with the Third avenue, 
hth avenue Toutes, they 
Borough of Manhattan whic 


that it believes can w 


Eig’ 
I 


Lexington avenue, and Seventh - 
form the additional 
h this Board now 
isely be pl 
add that the routes 
they are approved, 
such modifications 


north and south lines in ye 
contemplates, and which me i 
anned for the prese ee if 
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necessary to 


nt time, 
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FUTURE RAPID TRANSIT IN NEW YORK 
JEROME AVENUE SUBWAY. 


This route consists of a four-track subway running through Jerome avenue 
from about One-hundred-and-sixty-fourth street near its southerly end -to the 
junction with Woodlawn Cemetery. From the southerly end of this line, two 
connections are provided with railways in Manhattan. The first is a three-track 
connection leading to the bridge over the Harlem belonging to the Putnam Divi- 
sion of the New York Central Railroad. The other is a two-track subway pass- 
ing under the East River to a point in Eighth avenue near One-hundred-and- 
so as to connect with a subway to be hereafter constructed 


fifty-fourth street, 
is planned to connect with One-hundred-and- 


under that avenue. A third spur 
fifty-third street near Cromwell avenue, 
the proposed Lexington avenue subway. 


so as to afford a means of junction with 


JEROME AVENUE ELEVATED ROAD. 


ack elevated structure running northerly from 


This line consists of a three-tr 
ith Clarke place, to the junction of Jerome 


Jerome avenue near its intersection w 
avenue with Woodlawn road. It is pro 
the Jerome avenue subway and the Gerard avenue subway. 


vided that connections may be made with 


CERARD AVENUE SUBWAY. 


t One-hundred-and-thirty-eighth street and 


This is a subway beginning a 
as can be made with several other lines 


hich point connectior 


, and running thence Vv 
Jerome avenue near its intersection with 


Third avenue, at w 
planned by the Board 
eighth street and Gerard avenue to 


At this point a connection ca 
vated. 


vest through One-hundred-and-thirty- 


Clarke place in be made either with the Jerome 
avenue subway or the Jerome ayenue ele 

WHITE PLAINS ROAD ROUTE. 
tically an extension of the present rapid transit elevated 


This route is prac 
in at One-hundred-and-se 


viaduet. Lt is to beg 
Farms road near Brot 


planned to run along West F 
village of Wakefield. 


venty-seventh street and West 
ix Park, and thence a three-track elevated structure is 
‘arms road, Morris Park avenue, and White Plains 


road, to the former 
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RAPID TRAN SY i i 
WESTCHESTER AVENUE ROUTE. 


; This route begins at Third avenue hil ' 
, ith street. 


and ( ne-hundred-and-thirty-civ 


at which point connections may 

I aineatinny may be made either with subways coming from Man- 

nattan or with the Gerard avenue subway 

east under One-hundred-and-thirty-cie 
y-elg 


that point the road is pl 


From this point a subway is to ran 


hth street to the Southern Boulevard. .\t 


anned to emerge fr, 
emerge from the sround and continue as a three- 


on the Southern 
the former ville PW 
le former village of \\ estchester, 


track elevated structure B 
oulevard and Westchester avenue to 


The following remarks y oJ > 
11], A 
& remark by the Doar cover the fiye @st mentioned routes: 


“The th in |i 
ree mai ‘Ss whic i 
Plains road | = i Which these Foutes cover are Jerome avenue, White 
ans ad, and “estchestor - ie . ‘ 
alone | ‘ Stchester avenue, These three diveree U lines would net 
“lone be practicable from an i i orig 
3 . ¢ an operating or finane; j 7 ah are ul 
value chiefly a. ; § Or financial point of view. ‘They are 
€ chiefly as extensions of ror apnea 


Manhattan, With the es new or hereafter to be built in the Borough of 


excepti [ "hi : i ; 
Pulon of the \y hite Plains road, these lines may 


form ¢ < i 
™m an extension of two or 


between = 


More systems, and itis believed that compet 
xist as to these 
commends th 
avenue and 


bidders Would 
“The Board re 
Jerome 


Several lines. 

at clevate z | ) 
al t clevated structures be authorized along part cl 
tlong the White . 
¢sitation, 


has ‘lains : 
as done so With h Plains road and \Vestchester avenue. 


@Pproved by a | 


but it is satiee i 

age majority of Us satisfied that its action in this regard 1s 

aes . § ajority ¢ megan ° The 

onstruction of subways in tthe residents of the Borough of the Prous. “The 

a0 , . od 5! ; 

ate YS in the Bronx, owing to the irre fie andi rocky char 
would be i eC irregular ancl rock) 


) 
OrOUgh of Bro 
thought, there 
it Would 
prob: 
ably for roto 
* TOV several years to ¢ er 
years come, 


as the White Pl 
SION of g 


Of the so} 

soil, 
than in the I ‘mely expensive : re for example. 

Much more so, for 

X”, where sub 
: subw 
tore, th 
ably 


cheap, . ive 
| I It is ay Construction is comparatively 
obtaine at whi ids f i 

led, tt while bids for clevated structures might be 
difficult at the present time and prob- 


to obtain bids for me 


far 
j rapid transit subways. 


ains roaq ; 
S road js Concerned 


An elevate 
already 


that would be merely an exten 
fxisting, And sc far as the WestchesteT 
Sai d ; pane’ 
ud that this Toad will be in appearanes 
ith) 


avenue road. § Structure 
vac “4 
ita ud is concerned, jt stig 
F Cfheet i ’ lay he 
Simply an exteng; . 
other “ension of the 


adjacent 
mesSNE Darts: of bo: 
th the s, 
Southey 


‘pid transit Viaduct already existing 


so Midna = 
oulevard and. \\ estchester avenue: 


ND 2 
: MANHATTAN LOOP LINEs. 


beginning in East New York at the 
Wil 


and runny: 
nt 7 - 
ung through Broadway across the 


Ry 


FUTURE RAPID TRANSIT IN NEIV YORK 


liamsburgh Bridge to Manhattan: and then running south in Manhattan to a 
series of tunnels between the Brooklyn Bridge and the Battery, which lead the 
line back to the Brooklyn Borough Hall Park; and from there easterly along 


In addition, a line running 


Lafayette and Gates avenues back to Broadway. 


north and south through Bedford avenue from the Williamsburgh Bridge 


plaza to the [astern Parkway serves the purpose of an interior loop. 
under- 


The route in Manhattan from the Williamsburgh Bridge passes 


ground in Delancey street near Norfolk; and then runs west under Delancey 


street to the Bowery, and under the proposed extension of Delancey street to t 
corner of Center and Grand streets. The line then continues southerly through 
Center and Williams streets. 

Provision is made for three tunnels, which may be deseribed as the O 


d 


Slip tunnel, the Maiden Lane tunnel, and the Beekman street tunnel. 

The route of the first is under William street, [exchange place, and Beaver 
street in Manhattan, and under Montague street in’ Brooklyn. 

The second begins at the corner of William and Liberty streets, and then 
passes under Maiden Lane in Manhattan, and Pineapple street in Brooklyn, 

The third passes under Beekman street in Manhattan, and Cranberry street in 
Brooklyn. 

As stated, all three tunnels come together at City Hall Park, Brooklyn. 
From there a route runs under Willoughby street, the Flatbush avenue exten- 
sion, Fulton street, and Lafayette avenue to its intersection with Bedford avenue. 
From this point one line continues by Lafayette to Stuyvesant avenue. .\nother 
line runs through Bedford avenue and Gates to Broadway. 

There are several spurs forming a part of this route. The long 


‘st begins at 


Grand and Center streets in Manhattan and runs West ander Grand and Des- 
rand < s 


1 streets to the Desbrosses street ferry, and intersevets all the north and 
orosses streets sbross \ 

travel in Manhattan. —-\nother 
‘anal street, with the Manhattan end of the Manhattan 


hodi f spur forms a connection, by 
south Jines o 
means of a line under € 
\ third connects with the City Hall loop of the present subway by 


bridge. : 
In Brooklyn, connections may be made 


ETO err: 
means of a line under Beekman street. : | , 
ilding i » neig rhood of Borough Hall Park and at 
i subway » building in the neighbor ¢ 
with the subway now F 
the corner of Lafayette and Flatbush avenues. 
This system will relieve ithe pressure upon the Brooklyn Bridge. as well as 


ili tl ssibilitics of the Williamsburgh Bridge. It will bring almost ali 
utilize the poss e : I b 
[ anne south of Houston street within easy reach of 
arts rough of Manhattan s¢ ous \ 
parts of the Boroug 
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tk B Ser 
nese parts of Brooklyn that may be described as East New York, Williams- 


burgt ; ae rae 
gh, the Lafayette avenue district, and the Bedford avenue district 


FOURTH AVENUE ROUTE. 


This line extend zy i 
s from Fort Hamilton by Fourth avenue to Flatbush avenue, 


where connections may I > wi 
y be made with the subway now constructing and with the 
s far 


Prospect Park extensi i 
xtension, ctl P 
Manhattan loop lines at ee are also Provided for the Brooklyn and 
E 2 r : : i 
es above described, either directly by a li | i hland 
Y by a line under Ashle 


place, or by a line curving from Fourth ay 
avenue and running under Atlantic 


avenue and Court street to the Borough Hall Park 
ark, 


MANHATTAN BRIDGE ROUTE, 


This route is desi 
esigned to oc y chi 
eccupy chiefly the Manhattan Bridge and_ its 
me : 
ct connecti 
bei Pnnection under the Flatbush avenue 
INE constructed 
Dy 10) : 
Provision is 
e runni -asterly 
unning’ easterly under Fulton st 
above, a rin ] hag 
ove, a spur in Manhattan will run f Ne 
va TO 
street to the Manhattan | 
dur » at 
By making the M 
Board, in 


approaches. Provision is made for a dire 
extension with the subway now 


avenue and Fulton street, at the junction of Flatbush 


also Made i 
nade for a connection with the loop 
Lafayette avenue. .A\s_ stated 
th . A ‘ 
© Proposed loop line under Center 


7 

sridge i i g 
Se terminus in that borough 
gh. 


anhattan By; 
ridge . 
ge an Independent rapid transit route the 


Negotiating 
S @ contract 
enabled to tition «4 act for its ¢ : 
Utilize jt j Construct i i 
‘ o n connectj : ton and operation, will be 
tion or with the F tion either with ara 
1e Fourth anes n the Subway now under construc- 


lines, as 
S, aS may proy, aitens : 
» PEON Lafayette avenue line, or other 


i, 


€ to be most 


This line is pl 


_ anned i 
Eastern | to exten 


Da 
arkway to E 


Tospect Park plaza under the 


Near that point a loop begins, 
Y road, 


running out from How 


a Tety g along aC 
A Bla KC Geo on 
Spur js | ( « > 
s 1 
. “* Planned to rut ‘ . = 


amsburgh r 


: €Tsection > 

woeee of 

line running to tl rays E 
S to the W ili 


vided to run from the i 
avenue, there 


ork ave 

3rid e avenue and Broadway, where the 
ilge Will he ? 

ark plaz 


Toute to 


r¢ i . . HC) 
8. .\n extension is also pt? 
ada > 2 

“ong Flatbush avenue to Atlantic 


Cou ' - 
-urt street and Borough Tall Park. 


) 
Tospect P. 


Connecting With the 
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FUTURE RAPID TRANSIT IN NEIV YORK 


The Eastern Parkway route, in connection with the Broadway line, forms 


still another or exterior loop in Brooklyn, reaching a rapidly growing section of 


the city. 
BROOKLYN, MANHATTAN AND LONG ISLAND CITY ROUTE. 


This system consists essentially of two lines: One running from the Wil- 
liamsburgh Bridge plaza to the Blackwell's Island Bridge through the Boroughs of 
Brooklyn and Queens; and the other running from Williamsburgh under the 


East River to Fourteenth street in the Borough of Manhattan. 
The first of these two lines, beginning at the Williamsburgh Bridge plaza, 
runs through Driggs and Manhattan avenues, and under Newtown creek; and 


then under Jackson avenue in Long Island City. 

The other line begins at the corner of Lafayette and Stuyvesant avenues, 
which is a point on the Lafayette avenue line above described. From there it 
runs through Stuyvesant, Bushwick, and Metropolitan avenues and North Sev- 
t in Greenpoint, and by a tunnel under the East River to the foot of 


enth stree 
Physical connection will be provided at the 


Fourteenth street in Manhattan. 
Driggs avenue and North Seventh street, so that cars may be run 


corner of 
or the Williamsburgh Bridge plaza direct to 


from cither Long Island City 


Manhattan. 


The route 
afayette avenues under Lafayette avenue, Stanhope street, and Cypress 


Another from the junction of Metropolitan avenue 


also includes two spurs; one running from the corner of Stuyve- 


sant and L 
avenue to Palmetto street. 
and North Seventh street along Union avenue to Broadway. 


FOURTEENTH STREET, UNIVERSITY PLACE, GREENWICH 
STREET, ETC. (MANHATTAN). 


This route is intended to be operated in connection with that just described. 
It crosses from Greenpoint to the foot of East Fourteenth street. The line now 
along Fourteenth street as far as Ninth avenue. Two branches 
s 5 


proposed runs " 
One runs under Ninth avenue, Greenwich street, and Liberty 
street to connect with what has been called above the Maiden Lane tunnel. The 
other branch from Fourteenth street runs through University place, Wooster, 
and Canal streets to a connection at Canal and Center streets with the Brooklyn 


an loop lines above described. 


run southerly. 


and Manhatt 
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RAPID TRANSII 
It will be see d 2SE YO T sf $s 
! een that these two outes form still another Ive »p (taken in con- 
nection with the Lafayette avent ine s é 
directi ay avenue Tin *), by which cars could be run in cither 
lrecti otweer e Borot ghs of Bro ; i ba 
i on between tl soroughs of Brooklyn and Manhattan—not 1 hi 
b MMe atti lot onty reachmy 


all points i attan a we : 
if ts in Manhattan at least as far north as Fourteenth street, but also inter 
street, but also inter- 


secting every north and south line of travel in that 1 ; 
‘ - “ sOrough,. 


JAMAICA ROUTE. 


This line is planned to start at the intersecti i 
je section oF 


and Broadwav—whic i . ea ist New York avenue 
_ roadwa\ which is the beginning of the loop first i lal 

and is to run out de mdialiin: ats, ay emenetke 

J : under Jamaica avenue to Grand street in tl [ lag ; 
amaica. When built it wi in ¢ € Pee eee pene 
: vill, in con i i 

’ nection with ; 

street line. afford 2 : the Broadway ‘lancey 
street line, afford a very direct means of comn i i oy peanone 
fi s TWNICAtie 


the lower part of the Borough of ce anG ae et 
he J gh of Manhattan, by means of citl he | 
way or the Eastern Parkway li i aid ‘pei ake ats 
kway lines in Brooklyn and will < 
reach almost any part of Brooklyn , al ae eal 
Commenting u 
g upon these routes 
tes the Board saj 
; ard said: 
Che geographical conditions of Brookl 
‘ -rooklyn necessit: iff : 
. oeiyn Necessitate a different solution ot 
that which has 
: ent straig 
yn rapid transit railways 
' ansit railways must haye 


the rapid transit problem from 


nstead of a series of independ been attempted in) Manhattan. 


ht lines runni 
es running north and south, Brook- 


Ati as their oa 
urge loc nis iB Yr most oe ° . ¢ 
arge loops. In several cases like thie Bourt Important feature a series Of 
suTth avenue li 
¢ line 


Flatbush and Ocean avenue line, the J 
» the Jam 


ee Williamsbureh 
radiating out into the more 


to Fort Hamilton, the 
aica and [Eq . - , 

” , and East New York line, and the 
; and Blackwell's | 
suburban nej ; 
: ‘ ¢ leig] - 

and essential feature shborhoods 


oop lines embracing | 
Manhattan. 


ine connecting the 
sland bridges, railways 


trolling a 
; are desirable: but the con- 


of any Br 
¥Y Brooklyn sys 
Ee JN Syste: st i i i : 
arge areas in Br stem must inevitably consist OF 
no, 1 Brooklyn anc 
: Manhattan these | 
Ait we: ane 
has many as possible of the 
2m 


The bridges across the F 


Oops ¢s r | comparatively small areas in 
PS should be so fay 


ain extended as to connect 


north and s ines 
‘south lines of trave 
his t River ae 
S purposi onse 
he cons Purpose the consent of 
general plans now tr, 


either the Williamsburgh 


poses. For shoul« xe gage 7 
Ube utilized for rapid transit: pur 


the De 


ansmitted provid Partment of Bridges is essential. 
: ride that < se : . 
accordance witl Bridge or the M all work of construction upo! 
ance wi sonal ss > Manhate : ; 
“ saa the requirements eB done anhattan Bridge must be dene 19 

n addition, the plans © Commissioner of Br; 
Fast Ri Plans hereto ann | of Bridges. 
“ast River, with a tote annexed provide f ‘ 
1a total capacity of t¢ Provide for four tunnels under the 
; nN tracks, /P 

icks. There are, besides these, the 
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FUTURE RAPID TRANSIT 
proposed Thirty-fourth street two-track tunnel, and the two-track tunnels already 
contracted for and in course of construction. If all these plans are carried out 


there will be fourteen rapid transit railway tracks in tunnel under the East River 


and at least four such tracks over it on the bridges. 

“It is believed that the plans now submitted for consideration wili, when 
fully consiructed, afford a complete and adequate solution of the difficult rapid 
transit problem in Brooklyn. 

“The time has not yet come for dealing fully with rapid transit in the 
Borough of Queens. All that can be done at the present moment is to pro- 
1s been done in some of the routes transmitted tl 


Queens with Manhattan and Brooklyn, Such 


vide, as he tis day to your honor- 
able body, for lines connecting 
connecting lines are three in number, namely: /irst, a tunnel under the East 
River running from East Thirty-fourth street to Long Island City; second, a 
the Williamsburgh bridge plaza in Brook 


and, third, a subway running from 


subway running from lyn to the end of 
the Blackwell's Island Bridge in Queens; 
East New York to Jamaica. 

of railroad construction 
submitted to the city authorities for 


“The extensive scheme contemplated by the various 


Board, and now 


plans adopted by this 
constructed at once, even if it were desirable to do so, 


approval, could not be 
is almost essential in dealing with 


hensive scheme 
co that every route, or part of a route, 
to be ultimately 


But a general and compre 
is exists in Brooklyn, 


such a situation < 
shall fit into a symmetrical system 


that may hereafter be built, 
developed. 

“Tf thé seven routes [this re 
the city 
to make contracts for routes or parts of routes as 


fers to the Brooklyn plans] submitted here- 
with shall be approved by authorities and by the property owners or 
this Board intends 


the courts, 
at the disposal of 


rapidly as the means 
rs can be found; and 
submitted to your honorable body for its approval 


the city will permit, and as fast as satis- 
factory contracto all such contracts in accordance with the 
a 


law as it now stands, must be 


and consent. 

“The policy which this ] 
pursued by 
being built by the city in sections. 


soard recommends is, in its essential features, the 


policy very successfully the city of Paris, where a series of loop 
lines have been planned. and are 


* This communication to the Board of Estimate and Apportionment was dated June 5. 
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DETAILED “Vy : 
Many ‘ 
PLANS'10: BE y details as to the mode of construction of the lines proposed, the 


| PROVIDED location of stations and station entr: 


a A _ ae a z 
ances, the character of rolling stock, the 
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| EAF ethod of operation, and other in portant matte must be left to be 
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4 I F ; 
hereafter in the contracts to be submitted for approval. It need only 1 id. at 
: -ed only be said, a 


| Present, that it is the intention of the Board to avail itself fully of tl 1 
y of the valu 


‘Xperience vained in the subway con 
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structin 
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b ? i 
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” ssibilities Of sub- 
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CHAPTER XIX. 


FINANCIAL STATEMENT. 


The following statements show the amounts expended by the Rapid Transit 


Railroad Commission from the time of its creation by the Act of 1894 to Jan- 
uary I, 1905: 
The total amount expended for work done and materials 
furnished under the Manhattan-Bronx contract up to 


January 1, 1905 % $33,614,000 ° 
The total amount expended for work done and materials 
furnished under the Brooklyn-Manhattan contract up 
822,882 


to January I, 1905 
ents a construction cost of about $4,114,413, as the 


This latter item repres 
t 20 per cent. of the actual cost of doing the work. 


contract price was only abou 
The total yearly expenditures for regular and extra work have been as 


follows: 


1900 1901 1902 1903 1904 Tora. 


$1,685,000 $10,343,000 $11,430,000 $6,930,000 $3,220,000 $33,614,000 


Regular work....-- 
162,000 949.904 2,241,528 951,730 4,305,252 


Extra work.....--- 


Totall...s0s%: $1,685,000 $10,505,000 $12,385,994 $0,171,528 $4,171,730 $37,919,252 


In the following table are presented the disbursements of the Commission 


during yearly periods from 1894 to January I, 1905. It will be observed that 
the expenses of the administrative and general office were $299.27 and the legal 
expenses $290,714. The total expense of the engineering department, including 
all salaries, office rent and expenses, instruments and supplies, amounted to only 


2,106,870, or the remarkably small proportion of 5 per cent. of the total ex- 
penditure of the Commission. In this expenditure is included work done in the 
plans not yet executed, 
connected with either Contract No. 1 or No. 2, 


preparation of in studies for the Brooklyn Bridge termi- 
nals, and for other objects not 


and which may justly be considered as outside work. 
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FINANCIAL STATEMENT 


CORPORATE STOCK, 1894-1904. 
MANHATTAN- BRONX CONSTRUCTION FUND. 


Total amount of proceeds credited of the Corporate Stock issued by ‘The City of New York 


for the construction of the Manhattan-Bronx Rapid Transit Railroad during the 
period of: 
Proceens, 
1900, Amount of Stack issued ......eee rere restr rere ees $1,000,000 00 


-remium 105,400 00 


$1,105,400 00 


root. Amount of Stock issucd ......eeer esse terre reese sees $11,000,000 0O 
-remium 635.301 40 

——_ — 11,0, 40 
1902. Amount of Stock GSSUBU jc earns BEAL TS OE Ene $12,500,000 00 


-remium 803.0603 70 


——- 13.303.663 70 


$11,805,000 00 


237.487 72 


—— 12,102.48) 


1g03. Amount of Stock issued 


Premium: 


1004. Amount OF Stocks issued .awecee ye cea en od er secnne nee $5.885.co0 00 
Premium 82.038 37 


— 5.967.038 37 


proceeds applicable to the construction of the Manhattan- 


Yotal amount of 
Transit Railroad, from 100 lo 1004, inclusive. sso. se eeeee 


Brons Rapid S$44ur4g.85r 2 


BROOKLYN- MANHATTAN CONSTRUCTION FUND 


t of proceeds credited of the Corporate Stock issued by The City of New York 


Total amoun 
Brooklyn-Manhattan Rapid ‘Transit 


‘ ¢ Silos ring 2 
for the construction of the Railroad during the 


veriod of: 
PROCEEDS. 
$301,000 00 


1g03. Amount of Stock issued 
© Prenuum ..eee eres 715 29 
— $301,715 20 


$1,055,000 00 


ro. -\mount of Stock issued 


peta ab aay gestae. rssredeosna- sie DE RRG Pe eoreaca I 
——S—SSSs = 1.080.359 13 


applicable to the construction of the 3rooklyn- 


‘Total amount of proceds 
rilroad from 1902 to 1004, inclusive. ......6+ 


Manhattan Rapid Transit Re 
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RAPID TRANSIT FINANCIAL STATEMEN1 


SUMMARY OF DISBURSEMENTS, 1894-1904. 


Barer S ve 
g 8 Si rg 8 ie ‘Total amount of General Fund disbursements. .. Pe $2,696,864 09 
3 ¥ ee 8 g 3 | Manhattan-Bronx Constraction Fund disbursemen 44,203,251 67 
2 ‘3 e Sy Ky 4 | # iS “  Brooklyn-Manhattan Construction Fund disbursements. ....- 844,001 75 
— gz es 
St BD ao otal amount disbursed by the Board of Rapid Transit Railroad Commissioners ee 
$9) Ft Sa ip a from June 18, 1894, to December 31, 1004..--- +e essen reese eres reer rene: $47,745,107 51 
| i BYSk]S gs PASSENGER TRAVEL DURING FIRST YEAR. 
| = los os | 
| & ° g z The subway was opened for business October 27, 1904. During the first 
a é RAS ge 7 a 6 -s ° _ few days the road was crowded with curiosity travel, the total for five days 
| a 3 A i 3 g é 8 8 p a % 3 $ 2 | being 1,294,000, or a daily average of lea asiaiay ae ao plies 
| S : 3 OO ae 4 5 z : = z S fell to a minimum for a week day of reyes on ee) peta sino 
il t a 5 4 Ge £ z A mum there was a steady and substantially even increase a ae _ ae | 
I : 6 Pp ’ No of B E acquainted with the road, so that the daily average travel for oe inc . 
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i) a 2 fe 3 = “4 2 o = al % ¢ 3 last day of which 35 5 5 0 SATEEN — ~~ on in : wiper ah 
mii S 4 2 A & = S 3 2 g § a month was 283,773. No railroad had evel before shows such a ‘ j : 
al 4 Fa 8 s : si bad Sos ad a end of two months after its opening. During the succes yeat this subway aie 
| I} is g S z A 4 8&8 8g a : 5 ried an average of about 300,000 pansengers a a a creeper ae ten | 
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I] ) am = a & g & g = 5 I 3 Central, Fourteenth street, Fulton steeet, me Times Saat — | 
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II | g ; : o°9 ; ‘ 5 3 3 somewhat as the result of the opemmng the i rman thie ate? 
i Wl Zz e 2 4 io e 8 8 8 Ss 4 a 5 e the total travel shown on the subway. Tt is eviden - . . é . ’ ee 
i | = 2 ¥ zZ g 8 8 g 8 8 & 5 . 2 new travel. This new travel is largely ne to the convenience of : he eae 
1 || ° E os g xo g § z F © z local and express service. The local trains are veel largely as Sgpegees: ik | 
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I | 2 z MG ks 5 e ie As was to be expected, the Brooklyn Bridge ed has ti beh i | 
iI - 2 : z 3 y S business. This station absorbed all the travel _ of the ane ap : - rs | 
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ss g EB 6 8 the Broadway extension to the Battery. ; 
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LONDON A London is a city of railways. In the cit 1 
a * City anc 


CHAPTER XX. 


RAPID TRANSIT IN OTHER CITIES 


LONDON. 


RAILROAD stations. With the pening: of roads n 1 s 7 nats ae ‘he 
CITY ; § 4cs now under constr i i 

si structs 1 r wi " 

increased to more Q a m, this number will be 
tubuiar—exceeds 6 than 600, The length of all the lines t I 1 | 

ubuiar—exceeds 620 miles. Thor ‘s—trunk, local, ane 
ect I Ki ules. There are 22 stations that may x i i 
he aetena ee i Vay he regarded as ter- 
Ss yg 1252 suburban trains 


main object of rapid transit enterprises | » and 445 other trains. The 
ses h 


as bee , - 
2eeN tO get people from scattered 


termini to their places of business Wor 
8. now ne 


new stations, and new connections witl aring completion, will give 52 
2 as : S with existing 7 
trification of the local lines ‘stung underground railways.  [lec- 


and separation as fi 


traffic, will greatly j ar as = P ‘ 

uffic, will greatly increase the numb bee eas possible from trunk line 
Cr ot trains ¢ 

ans anc 


venience rreathy é 
mes | greatly promote public con- 


Four-filths of the half-million 


half-past ten every day people brought 


are conveyed by 
erground 
assengers per < 

passengers per annum, 


don, City and South Lonc 


‘ Mto central |ondon before 
railways: 


P the remai a 2 ays 
and surface yo ainder by tramways: 


Che interior und 
ads carry 
carry not less than 600,000,000 


the Distrie 
‘ lon, and Central j District, Metropolitan, North Lon 
mm 1904. The Great Nor al Lone 


ern, Piccadilly and | 


OF this number 


lon, carr 

thern and City 3 M, Carried 258,000,000 passengers 
sis ¥ Carried 14,000,000 The Great North- 
pton will L1G : ae es 
95,000,000 : etapa 
electrified District and M 
ROADS Hi 
OADS These roads 

UNDER pri 
PRIVATE eges granted: and, } ibis 
7 ma : 
ee aa hia » beyond the 
‘ Qn 


carry 
the Baker Street 
ctropolitan 


ITampstes 
é stead, . n 
; the Charing Cross and 


and \Water ‘ 
\ aterloo, 116,000,000; and. the 


are all pri 100,000,000 
Bay os al private e@ : 
the privil ente T : 

! The city derives no benefit from 
restrictions ' 

‘ietions embodied in the acts as t0 


and oper: 
1 the companie 


Own polici ation, 


THAMES The 
TUNNEL 


fi S are free to pursue their 
rst tunnel buj 
ult for use j 
Se in the tr 
apping to R 
srunel, father gee 


under the ans ‘ 
ANsportation of passengers was that 

: passengers was 
erhithe, 


of the dec 
he designer 


Thames, f 
ames, trom \WV 
by Isambard ] Th i 

he structure was designed 


and builder of the Great Easter! 
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and it was there that the shield method was introduced, but not in connection 
ir John Rennie, speaking of this work before the Insti- 


with compressed air. S 
tution of Civil Engineers in January, 1846, said that it was noted “for magnitude, 
boldness in design, and ingenuity in the means of construction, as well as for the 
extraordinary difficulties by which the work was attended.” 

5, by a private company. The work 


2 


Operations were commenced, in 18 
was soon suspended. In 1837, a Treasury loan having been granted, it was 
taken up again. The following description is from the address referred to: 

“The two arched openings are 1,200 feet long, with spans 14 feet long and 
16 feet 4 inches high. The openings are separated by a pier 4 feet thick, hav- 
ing. 64 lateral arches of 4 feet span between the openings. The whole is sur- 


rounded with massive walls. The external walls, including openings, are 38 feet 


The structure is approached at each end by a perpen- 


wide and 22 feet high. 
The tunnel was intended to 


dicular shaft 50 feet in diameter and 80 feet deep. 
surface of adjoining streets at such inclination that 


be carried forward to the 
1 it from both sides of the river. The crown 


carriages could easily pass throug 
bed of the river. 


of the tunnel is 16 feet below the 
lis very difficult work unusual means and pre- 


“In order to carry into effect t 
cautions were necessary. The or 
ngth and connection for that purpose. 
h he termed a shield) sufficiently large to 


dinary wooden center framing scarcely pre- 
sented sufficient stre 3runel, accordingly, 
invented a cast-iron frame (whic 
embrace the whole width and height of the intended structure, and divided into 
36 compartments, each sufficiently large for a man to work in, yet capable of 
o prevent access of w 
by powerful screws bearing against the com- 


being closed t ater when required. The whole was impelled 
forward, as the work progressed, 
This ingenious contrivance was perfectly 
the irruption of the Thames, the 


pleted walls behind. successful. 
Although the work W 
1 with b 
xtraordinary 
The whole was constructed with bricks set in 


as twice stopped by 
apertures were closec aes of clay and other materials, and the structure 
was continued with e perseverance until finally completed and 
opened to the public in 1843. 

and cased inside 


1 solidity.” 


‘ith the same material; and it gives every pros- 
Roman cement, witl it ¢ VI 
pect of permanence anc 


One of the claims brought forward in favor of this scheme was that the 


e street would not occt 
of the line of the East London Railway. 


ntrance on th py more space than an omnibus. The tun- 
entranc B 


nel now forms part 
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DESCRIPTION 


METHOD OF 
BUILDING 


TOWER 
SUBWAY 


TWO TYPES 
OF UNDER. 
GROUND 
ROADS 


RAPID TRANSIT 


i i i f th: “rm, was the 
The first underground system, in the strict meaning of that tern 


in F Fe ished in the follow- 
Tower Subway, which was started in February, 186y, and finished in t 
oO igre as, 


ro i Is fg finishe . his son, It 
in December. It Was designed by Peter Barlow, and finished by ] 
§ 


f icati ibus . > Thames 
was intended to provide means of communication, by omnibus, under the 
and other large rivers. It was advertised as 
ing the street traffic of the Metropolis. 
> 


The following information in rel 


“the only system capable of reliev- 


i i 5 t all 
ation to this tumel is condensed from at 
address by Charles b. Vignoles, president of the Institution of Civil Engineers, 
January, 1870: 


in 
The subway consists of two sh 


afts, one on Tower Hill 


, and the other on the 
opposite side of the river, near Tooley street, in the | 


sorough. Each shaft is 10 feet 
‘. 3 . rae ‘lav. 
inside diameter and is sunk about 60 feet, penetrating well inside the London cl \ 


f =o feet in 
ar tube 7 fect clear diameter and 1,350 feet 
length. The grade at each end is 1 in 4o. J 


down in lifts operated by steam, 


They are connected by a circul 


-assengers are conveyed up and 
Transit through the tunnel is made by omni- 
bus along a single line of railway, the hauling being done by wire ropes. ae 
shield was forced forward by Screws, as in the former case, the tunnel being 
as the work progressed, 
finished tube “like the coverin 


length under the Thames w 
Vignoles says: 


lined with cast-iron plates The shield overlapped the 


ass of a large telescope. rhe 
1 rr. 
ks, the cost being $go,o00._ M 


conveved 
fen 3,000 and 4,000 persons can be conveyes 
Teet daily at 


tictly loc 


§ to the object g1 
as finished in 15 wee 
“In this way betw 
between Tower Hii and Tooley st 

Both of these schemes were st 
provide convenient me 


a charge of one penny only. 
. : y oO 
al in character, and were intended t 


ans for Passing the river, and to relieve congestion in the 
immediate neighborhood of their termini, They 


integral part of any comprehensive pl 
ward so used was due solely 

From a Paper by 
Engineering 


were not meant to form an 
an of rapid transit. That they were after- 
to circumstances of location, 

Basil Mott and Davi 
Congress at St. Loui 
ground railways of London ar 
just below the surf 


at] al 
» tead before the Internationa 


a ape 
ar, we find that the existing unde 
© of two disti 


ace, and approache 


deep level, or tube rail, 


Fifty years ago an act of P as obtained for ithe “North Nieto 
politan Railway, from Paddington to the Pogt Office, with extensions to Pad- 
dington and the Great Western Railway, to the General Post Office, to the 


arliament w 
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LONDON UNDERGROUND. 


MANSION HOUSE STATION 


ROADS Lon 


OPENED 


CLAY-LEVEL 
TUNNELS 


structed as follows: 


RAPID TRANSIT 

don and North-Wester ai 
sate - W ester Railway, and to the Great Northern Railway.” 
y au 4 r ¥ i : 
parts of he nority for further extensions was obtained, and the various 
or the road, which now constitute th 
s Cc 


F inner circle of the lerground 
s vere e of the undergt 
ystem, were opened for traffic as follows: 

‘ S: 


Padai et 
addington to Farringdon street (Metro 


anit rolitan Railway 863 
Farringdon street to Moorga T Railway) 9... 1863 


ate street (Metropolit: Dnt T yes 865 
eae ie Ctropolitan Railway). 1805 
South acting il sis (Metropolitan Railway 7 . . 1868 
Westminster Ms “a i ititeial (Metropolitan District . 1868 
Mansion Ties de Aa ates (Metropolitan District)... 18608 
Aldgate (Joint Line) 876 
Aldgate to Moorhead street (Metropotitan ie mW Oy vy ws 
( j oa » eos e « TOBY 


Other extensions, which are on] 
ate: only nnceix: 
ly partly underground, have been con- 


Hammersmi 
a smith and Padding 
3aker Street 4 . uddington, 1863. 
< et and Swiss Cottage 1868 
ase, 1808, 
tast London Railway; 
New Cross to Wappi a 
Bast pping, through | 
: apping to Whitechapel G 
Lammers; é » Great Laster Nai da 
' 7 ; bes astern [Xz ray : 
ersmith and Raling - Tags 


vrunel’s old Thames Tunnel, 1869 


Connecti , eS _ 

. Mnection with District Rail ‘ 1870 

Earl’s Court to Putney | oe : 1884 
'Y Bridge Ge 

Putney Bridge rs Mee — 1880 

Whiter Se to W Imbledon Saw, Me 

: itechapel and Bow 1889 

“aling and South Finan 1902 
arrow 


Messrs, Mott OB Be Be ae tae ee ae we ew OS 


and Hay say: 
itie bas . 
The # 
enormou 
S Cost 
Centers of Of constryct 
‘ ‘ Tuc 
pve London is, ~ Ucting the shal 
104r CXistino «3 
Pion of the Whi Sting Circumstances prohibiti ad 
and Pow 8, prohibitive; and, 
1 Of the Cire] Bow, NO such railway has been carried 
aie Cle from Alde: tin 1884 
AVY capit ii 


System 


. sv 
low railways through the busy 


si ath the 
ina le, : out 
ate to Moorhead street, i 
re, the late J. IT. Greathead pt 
Cep-leye . con- 
ids 


al °xpendity 


extel 


LONDON 


At the present time the existing deep lines and those under construction or 
authorized are as follows: 


City and South London Opened 1890 


Waterloo and City « « 6 6s 6 8 4 wo f “1808 
Central London “1900 
Great Northern and City 2... 2.) 2. ee “1904 
Baker Street and Waterloo Under construction 
Great Northern, Piccadilly and Brompton 

Charing Cross, Euston and Hampsteac 
North West London 

District Deep-Level 


Authorized 


All of the deep tunnels are iron-lined tubes, circular in seetion, constructed 


under the streets to avoid the purchase of property, and at a sufficient depth to 
prevent interference with pipes and sewers. 

“The station tunnels, containing the ylatforms, are generally 2t feet 24 
nal diameter and from 300 to 400 feet in length, lined with concrete 


inches inter 
and tiled. The only property purchased is for the surface stations and the 


Upon the station sites are 
The lifts are an essential feature of the 


power’ station. sunk the shafts for lifts and. stairs 


communicating with the platforms. 
deep-level tubes, and though adding to the cost of working the line, they enable 
the tunnels to be constructed 
during construction as working shafts from which all the 


in the clay, and have been generally adopted. 


These lifts are utilized 
tunnels are driven and no openings are required in the streets. Consequently 
sé A § 


there is no disturbance of traffic. 


Separate tunnels, having an average diameter of 114 feet, are provided for 
the up and down lines. The advantages of separate tunnels are presented in the 
following: 

“In narrow. streets, where double-line tunnels would be impossible with- 
out encroaching upon adjoining property, the two tubes can be placed one over 

ie Ss J é 

the other without difficulty, and no property need be purchased. 
“The ventilation is assis 
tunnel. 


ted materially by the trains moving always in the 


same direction in each 
“The gradients. approaching and departing from the stations, can be 


DEEP LEVEL 
LINES 


STATIONS 


DESCRIPTION 
OF TUNNELS 


FIRST TUBE 
RAILWAY 


DESCRIPTION 
OF, TUBES 


VENTILATION 


RAPID TRANSI1 


ting, These 
i i 2 then departing. 

i 2 radie ith the load whe : a 
ye a steep gradient w : sia oom 
pi ala ag 3 vith a fall o 

; e 7 7 ractice 9 > " > to con W 2 
gradients, where feasible in practice, are made 3 connate 
, a ee > “oe eo i 

eh 7 ures a very rapid acceleration, and reduces the power ! Hoe vir 
which secures a 5 - rd i ie 

Tt achi adients are usually frot 
mately 25 per cent. The approaching gradients are us \ 
100 “With both lines in one tunnel the 


; against the load. 
gradients, with and against t 


are necessarily the same. 


aie 
Sioa railwavs, or dee] 
is i ant in passi 'r existing railway 

‘Where headway is important in passing unde : 

“Where headway 

level sewers, etc., two tunnels have an advantage, 
evel se ) ” 


“Two small single-line tunnels 


, line one. 
are cheaper than one large double-l 
TIE’ 
. RG, . idon, ope 
The pioneer of all tube railways was the City and South Lor 
Cc 7 
for traffic in 1890. The following par 


agr. 
Rapid Transit Railroad 


Commi sioners 
: SS ai 
sons, chief engineer, in 1894: 


: f 
oe . > Board 0 
aph is from a report to the B 


ar- 
f New York, by Wim Barelay Pa 
of New York, by m. 


3 ¥ ally 
“This line is interesting for two Teasons: Tirst, it was built iy a : sted 
different method of construction from the other London railways ; me 
electricity for its motive Power. It consists of two cast-iron tubulat 
a distance of from 40 to 8o feet 
ally the lines of the streets, and 


| 
. » leve 
nearly always on the same 
and distant a few feet from e 


cane fal- 
tubes are at beneath the surface, ! 
lowing gener, jaye 
- In one street, however, which wé 
narrow as to prevent the f g driven side 
Was 


ing upon 
other, A 


Ss ner yach- 
> by side without eneré ; 
b of 
: ‘neath t 
depressed and carried bene 


« 


private Property, one tube 
ccording to the company’s report th 
ated from 6 A, M. to 
ay of 


: sr mile. 
road has cost £207,000 per | 
“The road is oper 


11:30 P. M., with a headway in the 
busy portion of the d about + minutes, 
“quarters of 
The street level 
form level, 


any 
im i -¢ between any 
Vhe longest distance betw 

two stations js three and the shorts 


ations js generally 


- ‘ se than half 4 
a mile, ‘st slightly less than 
mile, at the st 


» plat- 
about 50 feet above the | 


‘ ses and 
. . . ps a a staircases ¢« 
communication being Maintained py Means of two. staircas rt 
T : ‘ - a cost pt 
two elevators, The elevators Cost annually; about £2,650 to operate; a c 
Passenger of about 


‘ous “Phe 
1-10 penny or Over 5 per cent. of the gross receipts. 
fare is 2 Pence for any distance, 

“Ventilation is secured 


which nearly fill the 
air which finds its \ 
while the 


automatically 


by 
tunnel, so th 


5 £ . trains, 
the piston action of the 
at each tr 


of 
: i Ye fF it a column 
ain Propels in front of it a ce 

treet thro 


Vay to the s 
Same train 


ugh the Stairw 
amount of fresh 


through the 


- shafts. 
vs or elevator sh 

is Sucking down 

air,” 


oar 
: z simile 
Previous station as 
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Town 
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Dalston Je. 


i]. 0° 
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Hackney 
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Stepney 
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Rotherhithe 
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New Cross. 


£0, 
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VE 


The following table 


traffic of this road: 


Length of line 
Train mileage 
Receipts 


Working expenses 


Numbcr of passengers carrie 


| 
Dividend 


LONDON 


is of value as showing the growth i 
g the growth in the passenger GROWTH 


June, 1891. June, 1904. 
3 miles, 12 chains 6 miles, 9 chains 
589,401 
£80,204 


2} per annum 


| 
wigan of carriages 30 142 
Number of locomotives 14 52 

Lhe best known of the deep subways is the Central London. This is CENTRAL 

as it extends from LONDON 


| : ‘ 

Shepherd's Bush to the I 
izing the construction of this r 
1894, and the line was opened in 


At first the trains were dr 


iving a seatil 


| seven cars, ¢ 
locomotive weighing 
was found that the heavy 
were communicated to the 
fore, decided to adopt the 
point in the train, different 
train every two minutes is 
ing hours. The operation for the 
Passengers 
Train miles 
Car miles 
Ton miles 
Passengers pe 
These figures 
train on each trip is 203. 
attention h 
nda large fat 


Particular as L 


Shepherd's Bush e 


whole tube every night. 


located under some of the most import 
sank, a distance of 
ailway was passec 
1900. 

awn by electric locomotiv 
ig capacity of 48 pé 
42 tons, the total v 
locomotive caused 
surface 
system of 
cars could be ac 


maintained durit 


r train mile 
show. that the 
The seating capé 
been paid to the 
1 is oper 


This fan 


ant sections of the city, 
about 6 miles. The first act author- 


1 in 189t; work was begun in 


es, each train consisting of MOTIVE 
sengers each, and drawn by a POWER 
veight of the train being 140 tons. It 
vibrations in the tunnels, which 


Tt was, there- 


1S 


and gavd rise lo complaints. 
multi-polar control, by which, 
The maximum service of a 


from one 


tuated. 
ig the two busy morning and even- 
first six months of last year was: 
22,921,051 
652,041 
4.054.423 
76,037,950 
35-15 
average number of passengers carried per 


22 


icity of each train is 330. 


ated which draws the air through the 
is sufficiently powerful to clear the air 


yentilation of this tunnel. At the VENTILATION 


BLACKWALL 
TUNNEL 


PLAN 


RAPID TRANSIT 


BROAD STREET FREIGHT STATION, LONDON 


twice during the three hours while the in 


0 os affic is s ; : : soni 
f the air in the tube showed that it w sete pieh * Cnaisal aN 


as by no means bad, while bacteriological 
tter than in the strect. 


opene me . . oe uM 
pened was the Great Northern and City. ™ 


observations ga 
ae gave results that were be 
he next j 
Ne next important line to he 
904. This r 
runs from Fins 
insbury Park 
y Park to a station at the junetion of Moorgate 


» and Lothbury 
— othbury, 
means of Passageways f 


Street, Princes 
’ ss street 
This tube connects with all the others by 


‘ It is 
its ex : S one of the : ; , 

ee nsttiten, ies comfortabl © Most popular of all the tubes because of 

hirty y able carriages. + ‘ 
years ago j ges, and its excelle ais 

2 It was rec : s excellent ventilation. 

needed below 1S recognized that additi : : rere 
additional river crossings WS 


London Br 

nel ridge, but it was 

Act was obtained. The first ya iene 1887 that the Blackwall Tune 

St proposition was to build. ¢! i Is, two for 
: irce tunnels, 


Phis plan was afterward changed: 


tunnel lar 
nnel large ait 


every description, 
Pearson & Son (w 
vania Railroad tum 


following year 


cl : ac pea 
ste Senta goh tough to accommodate trafhe 
; art of 
° are now buildin 


nels, New York 


; : 
181 the contract was let 10> 


g tl THe , 
) bes on ast River section of the Pennsyl- 
») for § z ‘ 5 
The total | 4.215.040. Work was commenced th 

al length of thi 
, MS tunnel j 

1s 6,200 [ 
200 fe 


et, of which 1.200 feet are below 
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the river. The central section, for a distance of 3,112 feet, is lined with cast- 
iron. It is circular in section, with a clear diameter of 24 feet 3 inches, the 


roadway being 16 feet wide and the footpaths 3 feet 14 inches. It has no 


connection with any of the underground roads. 
In a lecture before the Society of Arts in January of the present year 
“Will the ever-increasing traffic of Lon- 


Robert P. Porter discussed the question, 
He answers as follows: 


don at once absorb all this new accommodation ?” 
“The American metropolis, with a capacity for carrying 1,200,000,000 pas- 
2,000,000,000 passengers ; but experts 


aring to carry 
completion of the present 


sengers per annum, is prep 
ss than ten years from the 


in that city believe that in je 
In both cities what may be 


facilities the requirements will be 3,000,000,000. 
called the traveling habit increases with the incre 
The number of journe lation, has increased in a generation, 
from 23 to 200 journeys, and, in New York, from 47 to over 400. 


earnings of the Central London on a passenger traffic of 55,000,000, 


ase of convenience in transit. 
ys, per head of popu 


in London, 
Based on the 


CROSS-OVER TUNNEL, LONDON. 


EARNINGS 


RINGBAHN 


STADTBAHN 


ELECTRIC 
ROAD 


RAPID TRANSIT 


the b. FS f T 2 The Great Northern, 
I Baker Street and Waterloo should earn £2 30,000. The Gre : , 
ak 7 os ig Should ear: 

Piccadilly and Ssrompton, with a passenger traffic of 85,000,000, sl _ 

7 . m e ring Cross s a sted Ine, 

5 i B ing of the Charing Cross, Euston and I lamps teac : 
£3 8,000, while the ea nings g : alae 
5 0! s gers per a u s Id be in the neighbor 

ith i 75,000,06 passengers per annum, shou 
with its 75: ,000 J § 


a ISAS KenAneae z id be less 
£316,000. With a common power house the working expenses shot : 
puny i Fy . ine jus rer 4g pe 
hs er cent. of the earnings, the Central London being Just over 4 pe 
than 50 p : § spate Reet’ 
t. With the growth of London the roads will undoubtedly become | 
cent. g 


able investments. 


BERLIN. 


The Ringbahn, or Circle Railway, was opened in 1877. The route Was om 
out with little or no regard for public convenience, and, like other similar circtt = 
railways, it did not meet the needs of the people concerned. The aieyctt : 
elevated road built wherever possible on Masonry and carthwork, and — - 
ing iron for street and river crossings, was opened in 1882. It was constructe 

and as the undertaking w 
sive for private capital, the German ( 


military exp 


on a purchased right of way; ae Pound Yo ihe to ial 
sovernment completed the work, mainly as : 
ate the movement of troops. The total length is 72 
miles. There are 5 miles of m 


edient to facilit 
. ra ankiment, 

asonry arches, one mile of earth embankme 

The route is throug’ 


Much attention yy. 
There are four tracks, two for 


and one mile of iron structure. 


P x pst 
h one of the best and m« 
populous portions of Berlin. 


2 e ea) features: 
as given to architectural featt 

; ¢ Fas f a distance. 
local trains and two for trains from a dista 


Of the ro stations, those at the terminals 


7 eouely tris: 
and three others are for through tra 
The roots of 
St station is the 


" é Z f iro 
and at these baggage is received, all the stations are made of it 
and glass. The large 


aa : : fF s08 
Friedrich Strasse, having a length of "2 

Statistics show that while the Ringbahn, 
carried, in 1goo, 


feet and a clear widt 
with a much 


nh of 125 feet, 


onger mileace Par » Stadt- 
onger mileage, 37,000,000 passengers, the 
bahn carried 60,500,000, 


: eS Hat as : a . . < dail- 
Another line, called the Berlin Electric Elevated and Underground R 
Way, was commenced in 1897, and opened 
the city from € 


Garden, I 


r e he 
m 902. It extends through t 
central part o 


ast to west. The underground part begins at the 
Zodlogical Kaiser Wilhelm 
and Kleist. to 
From this Point it 
asse, Ska 
Strasse, Hallesches T 


Passes around 


bait a oe ee 
Gedachtniss-Nirche, 
underneath the streets Tanuezien 


le surface, 
through ( deraumstr. 


. : ore the 
Nollendorf-Platz. Here 
line rises to ¢ 


; -tructure 
continues as an elevated struc 
litzeestrasse, 


lor, and t} 


. a ens 
Kottbuser Thor, and along Gitschi 


re » Spree 
le Hallesches Ufer. Tt then crosses the SP 
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cd 


w Canal 


Pape Str. 


HN. 


(souTH| RIN 


TERLIN. 


ELEVATED ROAD THROUGH NUILDING. 


BULOW STRASSE VIADUCT. 


BRIDGE AND STATION AT STRAULAEUR THOR, 


STATION AT SCHLESSISCHES THOR, 
DERLIN, 


INCLINE AT NOLLENDORF PLATZ——BERLIN. 


RAPID TRANSIT 


River by the Brit 
. ry Oberbaum Briicke, and runs through Straulauer Thor and 
arschauer Platz to Warschauer Briicke “_“_ 


The 
total length of the underground and clevated lines is less that 1 
c ss an a dozen 


miles, the distance from the Warsaw Bridge Zo6 
Bridge to the Zoblogical Garden being 


about 7 miles. > first stati 
aa 7 . From the first station at Warschauer Bridge to Stral Gate i 
yards, while f «te ‘ ge to) stralauer Gate 1s 
51 yards, while from the latter to the next stop at Schlesisel : ie fis 
i at Schlesisches Gate the dis- 


tance is 495 ya ds. The next five overhead stations are at Org street, Nott 
are at ranic 
é n st NO 


BERLIN SUBWay, 


buser street, Prinzen street H 
, 
are from 606 to 1,120 yards 
a) j : 
Buelow street is 1,665 yards 


line comprise 1 rds i 

te ee ia while the steel viaducts and 

should have a cl Ne conditions of the o ane 
_ ear headroom of praite 

crossings. The platforms ar ‘ 

about 250 feet long, ; 


allesches G: 
apart a = we Mockern Bridge. These stops 
, he distance from Méckern Bridge tO 


The stor 
ne ar 
arches of the overhead portion of the 


idges cover a distance of 
5 feet al as that the overhead viaducts 
§ above the road level at all street 


eC © 
om the same level 


a! 4 as 
nd are coy as the car floors. They are 


ered for 
more than half their length. There 
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THE BUDAPEST ELECTRIC SUBIVAY 


ated portion of the station consisting merely of a 


are no waiting rooms, the clev 
The elevated structure has two 


ting devices. 


hall, staircases, and ticket-distribu 
meters apart. The smallest curves have a 


tracks of standard gauge, placed 3 


radius of about 80 meters. 


constructed under streets, the top of the arch being 2 feet 


The tunnels were 
The distance between th 
total width of the subway 21 feet 3 inches. 


ng in the trenches, side walls, and 


below the surface. e transverse girders is 5 feet. the 
8 inches, and the 


rise of the arches 
of asphalt sheathir 


Dryness is insured by the use 


of the span is supported by a row of steel columns. The 


roofs. The center 

in the walls at every 75 feet, and is drained by a culvert in 
leads to a sump from which the water is pumped 
tunnels to the viaducts have grades of 
north of Charlot- 


tunnel has niches 
the center of each track, which 
The inclines from the 
at the west of the city, 
at Nollendorf Place. The 


sewers. 


into the 
1.38. This portion of the 
tenburg, near the Zoodlogical Garden 
total length of tunnel is 1,856 yards, 


system starts 
and terminates 
and the tunnel approaches are 022 yards 


long. : 

The power house is near the center of the line, where the road meets the 
Ringbahn at the Pr 
The trains weigh 8o tons loade 
They are prov 
ared to obtain a 


otsdam station. The third rail system of distribution is used. 
(J, and consist of three cars, 


a of the four axles. 


the first and last 


ided with motors upon eacl 
of 30 kilometers per hour. 
The train headway is 


being motor cars. 
Each 


The motors are ge 
5 of two third-class 


train spee 
and one firs class car. 


of day, and the normal speed is from 


train is made Uf 


from 3 to 5 minut 


18 to 25 miles an hour. 
about 50 more. 


es, according to the time 


Each train has a se people, with 


ating capacity of 125 


standing room for 
r sheds, and 


The total cost 0 


f constructing the tunnels, viaducts, stations, ca 
and rolling stock 


$5,000,000. while the electrical equipment 


track equipment was 
cost $1,000,000. 
line was built wit 


ssion runs for a period of 
The traffic in 


capital. The conce 


h private 
nd of 3h per cent. in 1903. 


rid a divide 
greater than in 1902. 


The 
30 years. The company P# 
that year was 10 per cent. 


T ELECTRIC SUBWAY. 


THE BUDAPES 
has an electric underground 


al of Hungary, 


extending under 
Work was b 


the beautiful capit 


es in le 
ts in the world. 


Budapest, “ 
i hout 2 mil neth, Andrassy street—one ol the 
railway about 2 : : : 

“ egun on this system i 1894, 


finest residential strec 


ail 


STRUCTURAL 
FEATURES 


ELECTRICAL 
EQUIPMENT 


COST 


VIEW SHOWING CONSTRUCTION 


KIOSK, BUDAPEST scRWay 


BUDAPEST, 


THE BUDAPEST ELECTRIC SUBIVAY 


and completed about two years later. It is a double-track overhead trolley 


subway, a little smaller in cross section than the double-track Boston tunnel, 
which it closely resembles. in design. The side walls are built of concrete 
masonry and support the steel channels which, with the arches sprung between 
The street pavement is laid immediately upon these. 


them, form the roof. 
Through the center of the tunnel is a row of steel columns supporting the roof. 


PORTAL STADTWALDCHER—BUDAPEST, 


as constructed by the open-cut method, those portions of the street 
closed to traffic. 

avings convey @ cle 
fenced off at cac 
The entrances are very ornamental in 


The tunnel w 
occupied by the work being 

The accompanying enst 
The street 1S 
ach side of the cut. 
ighborhood in which they 


ar idea of the manner of prose- 
; h end of the excavation, and a 
cuting the work. 


fence is built down ¢ 


i : are placed. 
eping with the ne are ple 


design, and in ke’ 
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LINES 


FRANCHISE 


COMPENSa~- 
TION PAID 
CITy 


RAPID TRANSIT 


PARIS.* 

2 . adel 

The rapid transit problem of Paris has been solved ae a — ‘ al 

different from that pursued in any other great city. © This remark app ete 

the law providing for the construction, as well as to the methods used in prose 
cuting the work, 

The law authorizing the Metropolitan Ile 


‘ctric Railway System was 
adopted in March, 1808. 


Lines were to he built as follows: 
‘rom the Porte Vincennes to the Porte Dauphine. 
A circular line following the old 
‘rom the Porte Maillot to 


‘rom the Porte de Clign 


outside boulevards. 
Ménilmontant, 

ancourt to the 
From the Boulevard de Str 
‘rom the 


Porte d'Orleans. 
asbourg to the Austerlitz Bridge. 
Cours de Vincennes to the PI 


ace ('Italic. 
From the Palais Roy. 


al to the Place 


du Danube: and 
‘rom Auteuil to the Opér 


a through Grenelle, 


“a 7 : < Bi peau. Ape he for a 
The franchise was sranted to the Campagnie Générale de Traction f ; 
. ae ‘ : those only 
period of 35 years. This company was Teorganized as a corporation whose on!) 
Purpose should be the ©peration of the 


: ree was called 
road, and by a State decree was ¢ 
the “Compagnie dy Chemin 


de fer Metropolitain de Paris.” 
The City of Paris took charge of all Structural work: that is. of all tun- 


including th 
and of the platforms. jy 
YS giving access to them, 
the construction of tr. 


neling, excavations, and viaducts, 


. . ilized to 
© restoration of streets utilize 
1eir former condition, 


' 7 » pas- 
1 the stations, but not of the p 


CW, 


satel atl 
All other expenses—such as those involve 
ihe. « : i . F ver 
acks and clectrical transmission lines, plants. and) pov 


stations, the purchasin CCessary sites 


§ of the n 
elevators for 


- statione - en ‘ . t by 
the stations and the cost of rolling stock, cte—were to be me 
1 company, 


z eee | 
» the preparation of stairways 


The fares authorized between any 
ass and 
\ part of the 


. , = centimes 
Wo points on the railway are 15 cent 

for a second-e] A i 

a first-class ticket, 


is to belong 


25 centimes for 
STOSS Catninegs = f 1S: @ P rAae 
SMss carnings to the City of Paris, at the 

* Much of the 


information co 
Is obtained 


from a Valuah 
International 


ai . subway 
Maned in the following description of the Paris Subv 
le paper read by Moy 


before the vette, Chief 


ropolitan. 
Ene: , Engincer of the Metropoli 
We ‘ foials ieee Congy ss. held at St, Lewis in October, 1904 ee 
: *'So Indebted to AM. Biette foy ; acco 

. > T the excele. ae 3 ch the i 
Panying half-tones were made, Neelient photographs AnasiTn Sel 
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LINES BUILT... 


CONTEMPLATED LiINES—__ 


Auteuil 


STATION, RUE D’ALLEMAGNE, 


STATION, PLACE DE LA REPUBLIQUE. 
PARIS, 


VIADUCT—PaRIS. 


CITY PAYS 
PART OF 
COST 


APPRECIA- 
TION OF THE 
SYSTEM 


IN 
OPERATION 
AND 
BUILDING 


RAPID TRANSI1 


of .05 centimes for cach sec clas 
ale 3 times for each second-class and .10 centimes for cach first-class tick 
Ms 1s to be increase r fre fi , oe ee. 
nereased by .oo1 franc for each 10 million passengers till it 
reaches .055 anc 05 franc, respectiy 4 ~ a 
Hes: 055 1.105 france, respectively, per ticket, as the number of passeng 
sit eens al le yassengers 
carried increases from 140 millions to 190 million iil 
= Sa year 
The lines form three distinc aust 
ines form three distinct systems, and have a total | 1 . 
; a al leng otk 
meters (about 45 miles), exclusive of the ee 
SIVE spurs connecting tl TF = 
sek a gti es ecting them. The first 
id pen Teer Ae eae 1906, and the second and third 
sree be iene cect ; : anc urd ten years 
er. All the lines will be underground, except a part of tl - 3 
. é a ox $a e ) rculz 4 x 
the line from the Cours Vincennes to the Place d'Itali ote eae 
. ; € Place (Italie 
The city has been riz ’ 
ae authorized to contract special loans 4 : 
million francs for the purpose of defrayine tl ans amounting to 335 
exmg the expense of its f 
nix, ave 2 s Its part of the work 
millions of franes will be needed to ens 
c 


Of this aniount 28 
tion. The rest will be applic ; Over actual construc- 
; € applied as follows: Boivow? ‘ 
cost of tearing up the streets at certai . IWIN expenses, 7 millions; 

= <= ain points, 28 atts -_ 

ar eeR eee : a 8. 28 millions, leayine 
15 millions, to be used later in the constructi : ons, leaving a reserve of 
struction of 


branch lines and spurs. The 


total length of 77 kilometers j i 
§ iete ‘ 

= : : ers 1s obtained by measuring the | l 

xis. If the side tracks, crossinoe . ; § the length of each line its 

. : ACKS, Crossings, ete., are added. the h line on its 

km., counting the single track for only hal > the total length will be 84.7 
; nly half its « : ; 

) actual length, T 
_ ‘ sth. The structural 
G4 fe ais. ructura 


part of the railway will, therefore 
: an average of 7 a 
f having the fr hi Tage of 3,400,000 francs 
rancs per k iy ass g aEhica 

ancs per km., so that the cost per kr inchise 
francs. Km. 


er km. he 
P cost to the company | i 
Is estimated at 1,50 
€ 5 2 (0,000 
of double track ; i ai 
ble track is estimated at 4,900,000 
he followi 
lowing Paragraph illustr 


system. M. Biette says: ates the public 


= “According 
the law of March 30th, 1898, the = 


to tl appreciation of the subway 
le terms of the fr 
construction 


anchise annexed to 


made compulsory - of the fire : 
pulsory, but the success following he first three lines only was 
g 


d to underts 
dew take 
The order in which the diff, 


the openj F 
pening of the first line was so 


the Construction 
crent lines 


great i fi i f 7 st 
§ that it was decide n 
5 ot the entire syste 
are te > constr as dete 

to be constructed was dete 


mined by the convention gr: 
g ae : 
Franchise: but 


anting the 
‘ the City of Paris i 
line at 4 4: ity of Paris 1s 
at a time, Provided the 
antage h; 


allowe d 
»wed to cons Tuct more than oO 
ne 


construction is not changed 
on aa: ' general order of 
as been taken 


al length f+ 
sth from +5 
7 t0 134 km.” 


Was read i 
gcd ad the si 
'e Vincennes to th i: 
rom the Porte D ; 


levards on the ri 
evards on the right bank of th 


new lines will j 
s increase the Psa i ae 
ase the tot f this privilege. The 


At the time M. Biette’s pap 
No. 1, from the Porte « “ 
Line; No, 2 


P ation was as follows: Line 
orte Mai 
Maillot, the northern Circular 


a phi Ne to th ace ia 
ie P de la tion, 
© Sei le, and the se “ i 


cti f 23 
tion of the southern Circular, 
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PARIS 


No. 2. between the Place de I'Etoile and the Seine, now in operation. The 
southern Cireular Line, from the Seine to the Place d'Italie, along the boule- 
vards, had been finished, so far as the tunnel was concerned, and it was neces- 


sary only to finish the great works at the two crossings of the Seine in order to 


y 
connect it with the lines in operation. These works are now under way, and 
will be ready some time this year. Work has been commenced on Lines Nos. 
4. 5 and 6, and the preliminary plans for the construction of Nos. 7 and 8 are 
under way. 
The number of passengers carried in the first three years was as follows: 


In igor, 52,099,285. 
n 1902, 63,021,008. 


In 1903. 67.903-147- 
aris tunnel cannot be described as a 


‘yom an engineering point of view the P. 
The London tubes, strictly so 


This form is 


“tube.” anv more than the New York Subway 
called, are circular in section, and formed of cast-iron plates. 
admirably adapted to the soil of London, but was not considered suitable to con- 
The engineers adopted 


a plan having the following character- 
to be no metallic tubing, except in crossing the Seine. 


ditions in Paris. 
istics: There was A 
as to be built and was to run as near the sur- 


sonry tunnel w 
following advantages : 


This method was considered to have the 
ation would be greater, and 


double-tracked ma 
face as possible. 
to construct, facilities of oper 


Tt would be economical 
It was thought also that the danger of 


the stations would be easier of access. 

disturbing adjacent buildings during construction would be less. 
s ee § 

M. Diette remarks further: 


surface plan adopted at Paris may be raised on the 


ewers, water and gas 


we 


“Objection to the 
tires altering 
which are very nun 
annot be denied; but it he 
and the expense incurred, although 


conduits, 


undergroun¢ 
qerous in the subsoil of the metro- 


ground that it reqe 
ete. 


mains, electric cables. 
is been possible to 


This objection ca 


politan highways. 
1its without serious trouble ; a 
1 to the increase in cost that the tube system 


such expenses, in 


replace these condt 
is nothing comparce 
to no purpese; 
the plan adopted 
uble-tracked tunnel is formed by an elliptical 


very heavy. 
2 . any case, have no 


would have caused ; y 
are considered. 


weight if the advantages of 
ard section of the do 
and a rise of 2.07 ., 
the section is completed by an invert. 


The stand , 
710m supported by two side 
7: 


arch, having a width of 
circular ares; 


walls finished inside by 
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DESIGN OF 
TUNNEL 


STANDARD 
SECTION 


ELEVATED 
STRUCTURE 


ELEVATED 
STATIONS 


RAPID TRANSIT 


The width at i 
h at the ra evel is 6 
esi ' uil level is 6.60 m. Where it has not been ] ible t 
y this design a metallic roof auras 
gn a meta root, supported by mz 
eau by masonry walls, has bee i 
ees j — ; a s, has been built. 
oe : of the tunnels connecting the different lines are sj | 
rched seat boas ; paces aU RECS : 
ed roof being 4.30 m. wide. The stations ar hed es A 
Neier Acie s are arched wherever the clear- 
a ei aie eae ants : e clear 
| 01s are erected when this is not possible. A stand 
- wihadher aeehed er arpialisawe oof een Eevee MM SIS 
; er arched or metal-roofed, comprises two side platy. omgliien 
andl uae, ile. ‘ier am aa Ses side plattorms 75 m. lone 
chee f hey are reached by staircases openin ee, eee 
eading into underground rooms where ticket | -Aiilicindtiphanstos 
; ; KCLS are sold I: 
eae siathanns by : “iis gbisbiapcan » asscnygers reac > 
I By ther staircases, and those more dist 7 ue 
cases, after crossing the railway tracks by fv tbrid on ae a aT 
a } s by footbridge 
The elevated part of on 
e elevated part of the system consists of a 4 : 
series of separate bents of variable | a metal viaduet formed by a 
eee ; able lengths, composed of t ; : 
‘tine the sec dasalis : : me bei ° 
Pp : € floor system on their lower flanges. J] 1 BENE OMENS Sal 
carried on cast-i 3 53 aie ee eR, BSR i 
ast-iron columns; but when jis 6 ts, as a rule, are 
masonry pillars are use seary to secure grea ili 
Q y pillars are used. In order that ipa tah ecure greater stability 
traffic > lene f the aduct may interfere \wi ; 
ffic, the length of the trusses conforms to local ¥ not interfere with street 
© *O local conditions g ¢ 
bir litions, Spans of about 22 
iceslceied, Laden ec Ys except where longer 
Scr spans were resorte / 


metres have been found most satisf. 

ones are needed 

d to in crogsj ; 

Biectieniben M Crossing important streets 

: . dS ita 

roads, on the right bank of the Sei Mie 
Seine, 


and railroad tracks ; for instance, 

Norther Cas = 

+ Mmoand astern Rai 
as Rall 


required three 


The lower chor 
chords 5 ae Miia At’ as 
Is of the girders are sty Spans of 75.25 m. each. 


The tra aight, and the upper 


ila 3 ones pare ic 
pported by brick Skene parabolic. 


kway ballast i 
vallast is 5 
° St is su 
S$ connecting the cross-beams 

§ ss-beams. 


This system was adopted jor 
essening 


; the purpose of 
ing trains, and of r i ee 
g S, & reducing resulti the vibrati 
1g resulting noises and ee vibration from pass- 
. ‘mors to a ini i 
a minimum. When 


anc is 
this method would unduly 
Irectly A ' 
rs Y ona platform formed of 
vith mete d “ 

letal plates. The minimum 
tnd lower 


however, tl 
» the trusswork js 
tk is longer 


increase than 5 
Increase the dead weight usua 
ght, 


the track j 
ick is id 
a ack is laid 
cross-beams connected by string ers ¢ xe 
Sets Covered 


distance hetw 
ween the surfe - 
Surface of the str 
street ¢ 


nt to permit 
ne the pass 
The elevated stations = 


c 7 © Bey a 

' hords is 5.20 m., this clear- 
ve eles + 1 

chicles with high loads. 


ance being sufficie 
ave of 
anes are constructe 

having a total length of 7 ucted on t 
ie 2 75 Mi, 
platforms, 


platforms. 


1 same plan a . 

ne plan as the viaduets, each 
: d from th 
eS are placed, 


Staircas 
where the ticket cases lea 
€ ticket offic © street to intermediate 


and fr 
As a rule D: and from there to the station 
= » Passengers hy; 
T1.: é 5 have ‘ 

fer. This plan was int I 'o change cars at juncti 

: roduced j wre ctions ¢ : . 
teed in order lo avoid t] i ad rua haere 
le danger of ees : 
§ of collisions in 


switching trains he 
and logs of 


tween Ij 
Ines, 
head 

Vay on given lines. Toss of 


PARIS 


time at terminals is avoided by the provision of loops, which permit trains to be 


moved directly from points of arrival to points of starting. 

Two kinds of masonry are used in the underground work, sandstone and 
conerete; the first being employed for arches, and the second for side walls and 
floors. All visible facings inside the stations are covered with white tiles, or 
enameled brick; all ether work with cement. All metal work, such as bridges, 
roofs, and stations, are made of soft rolled steel having an elongation of 23 per 
cent. under a breaking load of 43 kg. per square mm. of section. 

The preliminary work, such as diverting sewers, water mains, and other 
conduits, is let out by public 


for public undertakings generally. 


tender; this system being compulsory in France 


The plan is described as follow 


never 


generally about 1,000 m. long, anc 


“Iach line is divided into sections, 
For the elevated parts the 


long for underground work. 


more than 1,500 m. 


tions is limited to about goo m. ich contractor has a time 


length of the see 


limit fixed for the completi ally this limit is calculated 


on of his work, and gener: 
by allowing one month for 100 m. underground, and three months extra for the 
the plant. 
qual fine imposed for each day of delay. By 

Line 


preliminary organization of A large premium is given for each day 
gained on the limit fixed, and an e 


nt the work is completed in 


a comparatively short time. 
10.5 km. (about 7 miles), was finished in 


this arrangeme 
). 1, the first built, with a length of 

al work, and Line No. 2, on the left bank of the Seine, with a 
inished in 18 months. 

generally speaking, only one 
authorized, as at stations or 


17 months of actu 
length of g.4 km., was ft 


“On each section there is point at which ground 


but other secondary points are sometimes 
1 importance. At such points the contractor sinks vertical 


is broken; 
tors are installed for hoisting excavated material, 


other works of specia 


shafts in which electric eleva 


construction, In the ordinary construction of the 


ring materials of 


followed is nearly always to construct the arch first, the side 


and lowe 
tunnel the method 
en the floor. 


and arches of special works, where the span is 


walls next, and th 

“For stations, however, 
the side walls, 
the arch is cor 


tl 6 Ti or abutments, are first constructed in galleries, 

more than iy i 
ay be astructed, or the metallic roof put in 

a ) 


mnel is then excavated, and finally the masonry for 


and then, as the case m 


position ; the core of the t 


the floor is laid.” 


< expected to constr No. 1 by means of a shield of the 


At first it we uct Line 


METHOD OF 
BUILDING 


SHIELD NOT 
APPLICABLE 


RAPID TRANSIT 


VIEW SHOWING CONSTRUCTION—PaRIS subway, 


ADVANCING 
HEADINGS 


Brunel type. It was expected that the 


shield pl 


an would do away with most of 

But better results were 
Where the design ¢ 
cast-iron, and where Progress is m 


the breaking up of the streets, 


not obtained with it 
than with timbered headings, 


alls for a strong lining like 
ace through mat 
the shield presents marked advantages : 
such as the sub-soil of Pa 
excavations, bad fillings, 


erial of uniform consistency, 
but in 


sround of a varying character, 
wis, the results are 


hot so Satisfactory, In that city 
foundations of old [yy 


lldings, and the like, which pre- 
vent the regular advance of 


@ mechanical de 
Nn necessary to 
reducing the outside 


Vice, are encountered. In ground of 
Merease the strength of Masonry, either by 
FOss-section or by creasing the thickness, Such modi- 

fications are difficult to the shield is used 


anced by ligging out the highest part of the tunnel 


that kind it is ofte 


make when 
The heading was ady, 


and constructing the 


arch. In some localities good results were obtained by 
opens two headings sinultancously, one at the top and the other at the bot- 
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aS : yer heading is used 
i > t. The lower | 
kept in advance of the f 


mnie ioe oe md I > bring in the materials for the arch. he 
oT D t a 
ear ad the other tc ig j iy 
carry out the earth, ar : : staan a . 
- Ss is built in sections 3 m. in length. n solid groun ne bench 1s 
sonry is b 3 t b 
arch masonry Is 


‘ F : 7 f 
run} soft earth trenches o 
I ut before the walls are begun; but in a 
P alcen. ©: 
nearly all taken 


eras € \ arch and 
iriable dimensions are cut before the bench is removed nen the a 
s \ t 
0 


is ohi e masonry so as to 
a s have been ¢ ompleted erout is forced behind the ma 3 7 
cape ec nea . ear ’se injections being made 
: ae s | 1 the masonry and earth, these inj 

Hl » spaces betwee € ? 

fill any spaces 


i The les are TO- 
i SI 5 ction. The ho 
g les left. in the masonry during construc llega chon 
peers hole surface of the arches and one-half me e 
i ver the whole surté 
vided over the 
springings. 


Suite st difficult . | the carrying in of 
One of the mos : ted material anc 3 
7 excavated ma 
moval of ex 


a bench is removed an 


‘ 
roblems to solve, in the construction c f the Metro- 
pr 


1 . "Ve Pe Te 
politan Railway, was the inca 
ials of construction. If it is cons el inci iveoles 
materials of cons ; ayes 

luces from 800 to 1, 
section produces 


average 


BRIDGE ACRO! 


cINEPARIS. 


REMOVING 
EARTH 


WORK AT 
THE SEINE 


DIFFICULTIES 
ENCOUN- 
TERED 
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understand how difficult it is to remove sucl 
ch amount 


ordinary carts i 5 F of earth by means of 

) n the center of th arth by means of 
ae heavy trathe at : , 

heavy traffic of Paris. 


Methods more mod- 


ern, more rapid, anc 0 T 1 were s tanec n- 
) i 
ap: and more economica wer oul 
5 ght For instance, in the cen 


tral part of Li ii 
sine No. r i 
— is 1, running at a short distance f \ 
ractors did not hesitate ; ese stance from the Seine > 
sitate to build special ealleries cine, the 
galleries, many hundreds of yards 


ong, 1 rder connec tunn nt q “ 
[o} o 1 1 
Li t the el with the S Ine, and thus al V 
w the rem 


of the excavated materiz 
3 a aterial by b 
nectine with tl 1 boats. At other points the street ¢ 
fea 1 the suburbs of Paris have been ies 3 street car tracks con- 
been constructed fr se tra r advantage of spurs hav 
Il ; 1 from these tracks to elevators in tl oe ob Spas Iw 
allow the direct removai of excavated . le working sites so as to 
Nis. the. eat sce oh ated material without reloadi 
No. 3 the earth coming from the central ut reloading. On Line 
2 y : itral sections ‘ 
the Opéra, and the Bour. ns near the S Stati 
pera, 3ourse has bee ‘ e St. Lazare Ste 
i e has been carried honed) Beck 4 ware Station, 
porary spur c Cte: sate : aris * snag c 
Vv sp onstructed specially to Stink ite ihe yy means Of a tem- 
‘ le Ouest Railr 
st Railroad. 


and Lines 
Ines 4 and 6 once i 
. ce. Lines 
decked > deck f . al tubes. iss dans 
ced, one deck for carriage traffic 
ge trate and the ot 


Lines 2 and 8 cross the Seine twyic 
“e, 
bass undernea > river 
pass lerneath the river through met TI 
le Passy Vi i 

ass) laduc a B= 

bs Gees t is double 
eerie ains. It occupies the 
acpceary r. bt ie 
necessary to do away with this bride: . oe 
s bridge, but it 


site of a foot bridge connecting the I 
= > = 
and Grenelle. It was 


connection between the banks. T was also essentiz 
banks. The brid ge was, theref Shiner pile mee 
: as, theretore, moved | 
: : pack, parallel to 
sites of a ART 
an of the viaduct. This bridge 
spond to the two i 


ne wider arm had 


it Se «4 pee ie 
tself, a sufficient distance to free the . 
1¢ working 


consists of two similar parts whici 
) s ch co 


Seine at this : F 
Z place. The part < a 
are . ii Sek cai arms that form the 
6.50 m., and a weig ¢ oes f 
eich fa , weight of 320 tone: a length of 120 m., a 
with OF B56) sma, anil xe eal s; the other had ; 
a weight of 240 tons T ad a length of go m., a 
Be wo methods 
s were employed in 


mM was pl 
and moved by 


moving the two spans. The y id 
mt * - Wider ar 
forms, supported on piles 


being 30 m. 


aced upon rolli 
n rolling: ti r opk 
g timber plat- 
means " I 


of wi 
windlasses, the distance 


he e e 
tire Ta 1 a oerforn 
»peration was perfo I 
armed, 1 
JM 


slightest trouble , 
ne our hours, wit t 
deolell 5 gros hout the 


to i wid 
£0 its position 


i and without having 
2 ors : 
. le other span was floated 
he difficulties encountere 


river. 

ast the traffic on the 
on barges 
fy d by the e1 ges. 
rom those conf 
- a se contronti 
other large cities. iting { 


varying widely Iineers of 
B $ \ gineers of ¢] 
E , lese roads were © 
The he designers f eee 
sewer. i MISTCES O rere: : 
here prese Wer, water, and o: : underground roads in 
present, but a greater , 8as pipes found i 1 
cial a ‘ in other works were 
as the diver er works were 
{ualities in cae] 


the plans almost continuall 
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: obstacle 
which possess iff ow 
ossessed differe sifie 
ent c sas sified character of the ground, 
section, and compelled tl ' =F f 
@ ae changing oO 


in order 
‘r to over 
vercom 
e new 


instance was as s 2 € . 
as as fo st i 
ows: Line No ¢ 
" o Connects i 
8S with the 
€ 


troubles. One notable 


Cireular Tine, on the 
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right bank of the Seine, at the Boulevard de Courcelles, between the Boulevard 
Malesherbes < » Avenue Hier: set ; 

sherbes and the Avenue de Villiers. As originally planned this connection 
was to have been on the level, so that for a certain length the tunnel was made 
18 m. wide, in order to accommodate four tracks and junctions between the two 
lines for handling the empty cars. But it was decided to provide for a possible 


extension of No. 3 toward the periphery, and as this could only be done by pass- 


essary to deepen the tunnel common to both lines, 


ing under No. 2, it became nec 
and to build at once the crossing of this line under the side wall of the great 
- This task was done by alternating cross trenches, each 2 m. wide. 


wall of the arch, 
a single track, have been substituted for 


18 m. arch. 
The crossing under the other side having a bad slanting direc- 


tion, two galleries, joined together by 


the standard type of tunnel. 


Another difficulty may be mentioned. is caused by the formation of 


ninal Menilmontant, 


This we 
No. 3 at the Tern 


ution of Line 
It is composed of gypsum 


the sub-soil met in the constr 
1 the Rue Belgrand. 


e Avenue Gambetta anc 


under th 
m of a basin filled with clay ¢ 


yr fine sand, both being 


marl that forms the botto 
a particularly trouble- 


bearing sand forms 


The water | 
The side walls were first 


impregnated with water. 
work was done as 
ptain the drying of 
sunk from time to time 
all the care necessary, We 
ation caused the 


follows: 


some element. ‘The 
the thin sand. For this 


undertaken in such a way as to o 
purpose a large number of wells were through the layer ot 
re provided 


sand to the marl. sunk with 


and by their continued oper 
rmit the construction of the 


These wells, 
ins of drainage, 


with permanent mee 
firm enough to pe 


semi-fluid ground to become 
Metropolitan Lines has pro- 


th of actual 


tunnel. 
Up to the present 


of the 


construction 
eyed from the leng’ 


ime the 


considerable advance, V1 
franchise, is noticeable. 


will serve the 
study the 


eresscd rapidly ; and a 


on the tin anted by the 


re allowance st 
pid transit system that 


construction, 


The care taken to aris a ra 


ated by 
ansit 1 


srovide in P 
will be appre! 
i i rewl € i a Ta i | tr 

map of Paris given herewith, anc the rapic 
It would be impossible. however for anyone to know 
during 
he spot. 


those who carefully 
ines laid down upen itt 
how little the public 


public needs admirably 
tion of the lines already completed, 
during the time of con- 
| in ignor- 


the construc 
A visitor to Paris, 
days and have remaine: 


were inconvenienced 
except by observation on t 


i C > city for 
might have gone re city 


F : 1 
struction, about t 


f the fact that the s going on. 


‘ork wa 
ance 0 work 
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iS 
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GLASGOW SUBWAYS. 
In 1882 Parliament granted to the Glasgow City & District. Railway a 
franchise to connect the two lines of the North British Ratti © that nite f 
‘ ailway, so that some o 


its trains could run through the city. This line is i " 
‘ ale las four 


yah ‘ 3-12 miles long 
stations. It was opened in 1886. One mile was built by t li 
as v tunnelin 


feat 1 3.483 feet by 
cut a ee a ae S93 
ut and cover; 3,942 feet in open cut between retainine walls: 220 f — 

; 8 alls; 10 ‘re 
under bridg 330 feet were 


. and 342 fee ler the i 
34) t under the Queen street station, the main terminus of 


the railway. The road is double track. 7T 
ae ack. The tunnel is : 
nel is a brick arc ci 
Si arch, with a clear 


span of 26 fect in rock, and 27 feet j 

span of 26 fect in rock, and 27 feet in other material. On the urbar : ‘ 

> line there are = eaten cai aoa : ; Surban portion o 

the line there are four stations, ail of Which are wholly or partly | 

top. The tunnel part cf the road cost £334,000 per il pepe see 
334 er mile, 


In 1888 the Caledonian Railway 


Was authorize 
Shi ace ian : zed to construct the Glaswow 
> Q ray . ag ; sai ae (slaswow 
Central Railway to connect its existing lines. This is - sila eit) 
miles in length. In secti ' : Ss a double-track road, 6. 
; 2 n section the tunnel is a brick arch, st | ; : 
crete inver sherever — o iS » SUpplemente 4 a con- 
crete invert wherever the ground is soft Where it a nted with a con 
. ‘re it was desirable to hav 
: sire vave the 


structure as near the surface ] 
flat roof of 
¢ ol 


as possible, ¢ 
‘ sible, a ; 
stituted for the arch. Most of the cut l Bist Panels as SUE 
om and cover worl 
street and the Trongate, ¢ work was done along Argyle 
? , = ae, « e Arevie 
. 88 he most crowded thorouchfares. ; Ons g 
commencing the railway, it was ne ghtares in the city. Before 
oe) as neces os 


sce WV to rearr; 
sewers for a distance of ; : male & ei | 
i: . t distance of 2! miles, en 
n the act granting i 
stanting permissi 
S Permission to build the road 
acd, 


With street tr 
‘ xcept between po r 
Excavated material Was 


introduced limitino ; : 

ced limiting Interference Mportant clauses were 

affic aan ‘ 

ne Ne. Streets like Argyle were 

Al. Saturday ; 3 
aturday and 5 .\. M. Monday. 


special 


not to be torn up ¢ 


removed thr 

: ; roug] 
C a wa Ms _ 
50 by 17 feet, and placed not ne 


minor importance were 


opening: ss ; 
penings, limited in area to 


( “Tr r 
ther than 200 vards. Streets of 
ata time, 


arer to cach 
torn up a portion 


nonths, but the surface had to be 


restored inside of three 1 


Including tl 
s ose at the ends - 
Branch, there ar © ends and the one : 
1, there are ra ne at the terminus of ihe Marvhill 
* Cat) 


stations a i 
at Intervals of half 


ations were 
Five are partly und 


sible the st i 

a mile. Wherever pos- 
: » OUly three being: 
| four are iy 


ade uncovered 
ereround, any 
are 600 feet in leng 
forms 13 feet wide. . 


Many claims 


Static entirely roofed over: 
stations cntirely j , 
th and 47 f rtirely in the open. In general the 

7 tect in width, thus providing uve plat- 


Ww 
for dam 
decided in f 
the time allowed for 


the suits were ages Were made durine ; 
vor of the eo} Mg the construction, but most Of 
‘ ~ COMpPany, t] 

Keeping the stre © exceptions being cases where 


Cts One 
n cra * 7 . 
: Was exceeded. Under the law 1 
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s can be collected for commonplace or ordinary obstrue- 


England, no damag 
tions, the principle being that the right to make such obstructions is a part of 
the franchise, even though the company selects the site. A suit for damages 
was brought against the City & South London Railway because it had estab- 
lished its power station on property next to an orphan asylum, thereby render- 
ing the latter uninhabitable. The decision was in favor of the defendant, on the 
ground that the company had statutory power to carry on the undertaking, 
and to do anything necessary to accomplish its object, even if 
sed reasonable care and skill. 

for the work was £1,900,000, or about £300,000 per 


it proved a nui- 


sance, provided it exercis 
The total contract price 


mile. The road itself, without equipment or 
Glasgow District Subway, a line built for 


station fittings, cost £1,020,000. 


In 1891 work was begun on the 
purely local traffic and having no connection with any other road. It is a two- 
track circular road, 64 miles long, the route 

The two tunnels are IT feet in diameter, and are built of cast-iron 


as far as possible following the 


street lines. 
Each station, of which there 
avs 6 to & feet wide. 


plat are 15, is 150 feet long, with island plat- 
Mates. : 5 ; 
forms 10 feet wide and stairw, Exclusive of land and 
equipment, the road cost £115,000 per mile. 

The Gl Tunnel crosses the bed of the Clyde, 

> Gla 

passageway for vehicles 
) feet in diameter anc 


and provides 
gow [arbor I 


and pedestrians. It comprises three tubes, having a 
I sunk 75 feet below the surface. Each 


shaft at each end 8c pl ‘ 
[wo of the tubes are 


tube is 16 feet in diameter 
third being 


in the clear and 720 feet long. 
Lf hicles, the for foot passengers only. In each shaft are 
paved for vehicles, 


handling vehicles and passengers. 


six elevators for 
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ifronted with a peculiar transportation problem. Numerous 

as contre i i ; 

some ot 


Boston w ; of 
ey streets at the center ol the city. 


rged on a few g 
; electric cars that vehicular traffic 


so occupied by 
f the streets in th 
business establishments requiring 


radiating lines conve 

3 sies sroughfares wet eulla 
the busiest thoroug cat © congested district were 
atly interfered wit). 


and were b 


e 
A Many 0 
Was gre 

= ordered by 


arrow < -rooked, Bp cn 
gan andl eteus Jem was not so much one of pro- 


The prob 
© the streets within an area about one 


as of relieving 
The solution was 


the employment of many wagon 
viding rapid transit facilities seen ala le 
: -e than a quarte ‘ . 
: +h more than a 
ile long and not muc vested eekek. 2 seit, 
joa a. : subway through the congested district, and placing all 

ere . ‘| gas a} 8 a auf Baca 
anenchead one The road has been finished, the congestion relieved, 

e road has 


the trolley lines within it. 
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ordinary 
and the streets returned to the 


3 edestrians and 
unrestricted use of pedestr 
vehicles, 


, affairs 
are t allal 
z resent state oO 
old and of the preset herewith, 


A comprehensive idea of the 
may be formed from an examination of 


Wees viven 
the two engravings, 2 
showing 


mnt. 

Iiprovemen 

a after the imp «ha. 

the conditions of Tremont street before and aiter Lin rSog with js 

¥} + Incorporatce . { 

The Boston Elevated Railway Company was incorp te certain lines © 

i ; dd = operate 

capital of $10,000,000, This company was to build and | 


» city 
ith the oi 
4 ited. with 
Bo oo “s any deposited, n- 
elevated railroad in Boston and vicinity. The compan) oe iar ANS dat 
a Sala 7” fy Une cits (on 
Treasurer, bonds to the amount of $500,000 to indemnify treet railway. 
> Same Us any stres , not 
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less than 1 per cent., nor more than 5 per cent., fos emai 4 
¢ ‘ Otay OY » paid into the 2 al, in 
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Cage operated in cach, 
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rove July 
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The Boston Transit Commission Was created by an act ap] 


he commmisslol 
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appointed by the Governor, The term Of office 
Was afterward 


11 . 5 years, 
Was originally 5 | 


» co 
extended to 4 


le first day of 
expire before the ex 
€ mayor, 


© filled 


f the 
am of t 
July, 1906, Tf the im sare 
ee os saesfltc e duties ¢ 
Mpletion of the work, th in the 
t, Pot a \ 
ube 
ild 
ay build A 
hae ay eg AG 
along which the commission ma ones 
t extend these l 
TOVision 


to ye 
Mission shoulc 
assumed by th 


come 
H . 2 ae SaAnicy Ut Sit 
Sect CY engince and treasurer, Any vac ide 
™MSsion is to fy 
Men. 'P 


by the Mayor, 
Names the routes 

t the Commission ¢ 
aS no itiatory 


River, 


: 6 the hoate 
subject to the approval of the 
Ie ac 


Ways, by 


annc 
h 


WwW 
ines struet mes 
Ines or construc 
Power, p 


. phe 
“er 
i building a bridge © 
: S made for building « 
Charles made for g 


6 the 
a . ot 
The commis tion 


nt locations for tr 
Surface ty 


sub- 
vshall 


Way, gra 


order al 


ston may, on or before the comple ann’ 
acks in it to 
acks to be 


. Ts YAN y 
Any street railway comfy Boy 


11 
[ste 
recn d 
oR seen yeLWee at AN 
from Tremont street, | Square . 
pecoms 
@ 


Street an 


Tremont 


ark 
cet, between | 
rect, hav 


— inion, 
acks that, in its opini 


ait 
and wl 


rich 
subway and tunnels, 


smown THUS 
INGTON ST. SHO. 
PROPOSED TUNNEL IN WASHINGTO! 


| 
| 


CAMBRIDGE -§ 4s 
ELEVATED RAILWAY TO 


caunmioce 


ENTRANCES TO STATIONS WASHINGTON ST. TUNNEL 


EXPEND- 
ITURE 
LIMITED 


ADDITIONAL 
ROUTES 


AGREEMENT 
WITH 
BOSTON 
ELEVATED 


AGREEMENT 
WITH 

WEST END 
COMPaNy 


RAPID TRANSIT 
above said subway and tunnels, or Within 
entrance to said tunnels, to be 
placed in 


5 iy “t Prom N 
Nee of 1, Tee t 
a i 


ires may be 
" Eleetrie wire : 
removed from the streets.” Eleet 
the tunnel at such 


; by the 
letermined bs 

Compensation as may be deter 

commission, 


The work is to be paid 


exceed $7,000,000, 


to 
4 net 

' city. treasu 

for by bonds issued by the city t 

and such further amount 
tion to the $750,000 


completion, .\ 


deilore. in alt 
for the Charlestown Bridge. 


inv Tor its 


appropriated by the city 


council, as may be nece 
sinking fund is created 


ins 
een wena 
into which are to be paid all 


a stir gse 
P 1, r right 
and all broceeds from sale of lands ot s 


from the sale of bonds, 


the 
subways, 


On the completion of 


uy 
the tr 


» i 
5 aiih EtG 
a 5 ae Pact for tl 
the subway the commissien may contrac sgh CLUS 
acks to any street r 


Lot 


¢ i exceeding 
ailway company for a period not ex 
the compensation to he determines 


soya 
0 sh ia Ye appl 
I by the Commission, subject to tl 
add commissioners, 


the railro: 

The act of 1902 provided for 
Broadway and \V; 
Square, Haym 


the 
ashington street to Ce 
arket or 


en 
ay fron 
itional sub was 
Construction of an additional st 


Vlas 
‘nee to 
urtand State streets, and thence 

auscway strect, 


st 


, | 

seine availi, thie 
together with connections Ww 

Boston Tunnel 


and the 
tracks exclusively 
Within 90 d 


we 
contin 
ie aig ‘Pie tardies ay Was toc 
Xisting subway. This further subway 
use by clevated tr 


ays after the 


Rasen plies 
hor write 
‘ ; sneles: Tee sutt 
for ais, and two tracks 


Passage of the act, 


ah the 
. an «1 W itl 
the commission executes 

company (Boston Kley 


contract for 

ated Railway Company, mentioned aiaey. oo from 

the exclusive use of this short section of the subway for a period of 25 in ve ae 

the date of opening, ‘The annual rental is to be 42 per cent, of the cos 
tunnel. The Cost of th 


jon and acqule 
© tunnel includes all expenditures for construction at 
Stat the rate of 3! per cent, : 
Prior to the 4, Mning of the use. Tf the COMPANY CAGE 
@pProval of the | 


Sition and intere 
Construction 


11) 
«| il 
, incurre 

Per annum, on the debt i 

tract 


the cone 
iitional 
must 
hail 
for 


eg 
» Subject to the 
ated y 


stain it 
sit may soard, construct certain 
lines of eley Nf i 
&S Of cley Cpon the cCompletio 
remove rains from 
Stanted the use 


the Public, ; 


for such 


jssioul 
subway. Phe commiss 
‘ ay, sea a 
roof Convene . 
"as a matter of ce Compas 
use, The 
annulled Upon the 
In December 
Street hk 


Sticacitiaal 
issued to the Elevate: 


be 
Only of 


Was 
Sompletion Of the short Section referred to. 
OF the ¢. * Contract 
; Sontrolling 
Fanted the 


2 4 
feniarclut’, 
@ temporary chara 


allway 


en 
[ine 
Comy 
that company y 


A » West 
Was made with the wl 


rich 
any . 

my the surf 

as & 


‘ by 
: 4 > og |G ° 

ace lines of the cits 
Xclusive 


ul 
ruictt 
‘nv const! 
USC Of ail the subways then ¢ 


230 


ny iN 
RK AND TREMO: 
PA 


s—-nOSTON. 
tT STREETS—B 


AS PRIS AND AS TT WAS, 


NO GRADE 
CROSSINGS 


RAPID TRANSIT 


Re 5 
FOUR-TRACK CONSTRUCTION—Bostox 
N Stpway. 


and those 
€ to be constructed in the 
€ tuture 


006 any pay 
, the compensation to be eS 


any 
pany also agrees to 


through the subw; a . 
5 cents for each passage mide 


The ter : 
erm of the grant is 20 years: 


For this privilege the com 
Dp: 


City the s 5 at 
: sum of 42 per cent. of $7.0007 


sin when the ¢ 34 SS 
Mpar 3S 
Pany assumes contro ne 


eedj 


operate the tunnel - AIL equipment furnished by 


lair valuation 
, 
repairs, 


iy as ‘ ; 
yas long as it shall continue to 
a 


all 


purchase , 
lased by the commission. aut 


: ions, Biss 3 

The routes built Phe company is to make 

station and building ag 
NS are , 

@ shown on the 


Boylston and Tr The 


at the ec 
ner of 
no gr, : : ‘ ‘ 
ti Stade crossing of tr emont eee ee 
1on bei 5 Streets is s i is 
being ¢ Cets is so designed that there 1S 


cars. At 


Pek ars run j 
s mn site di i | 
ibwe Opposite directions, the separ” 
Wavy for the 
around whi 
are four tr: 


south bound ‘Tremont street 
run 


. t loo 
There 
these t 


ch all ¢ 

ae . Cars pass . it 
acks under pass that dom 
Place of the 


the Ce 
-ommon 
, F 
aking Tre i 
§ the remont street along the line of 
two surf : 
surface track e eye Be 
acks. [ids ter * 


232 


BOSTON 


construction of Section I, which included all that portion of the subway on 
Boylston street to West street, with the exception of the station at the corner, 
were opened March 20, 1895. The first spadeiul of earth was removed on 


March 28, 1895. 
The incline is an open avenue descending from the surface of the ground 

opposite Church street to the subway portal. The length of the incline is 318 

feet in that distance. It has granite walls, under- 


feet, and it descends about 17 
with all the deeper portions sup- 


neath and back of which is concret 
The two-track subway is 24 feet to 24 feet 8 


e masonry, 


ported on a pile foundation. 
aside, 16 feet 6 inches in he 
The side walls are composed of 15 
The space 


inches in width it ight along the center, giving a clear 
height of 14 fcet above the rails. -inch I- 
on granite footing-stones. 


standing 
in which the beams are bedded. 


beams spaced 6 feet apart, 
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i by 20-inch I-beams spaced 3 


and concrete masonry. 


between the be 


The roof is supportec 
bridged with brick 


feet apart, the intervening 
The four-track sub- 


space being 
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leet wide shall he Cx 
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he top of the excavation shall be byj . the construetion of the subway. 
ridged by 
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Sik 
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side leng ise of 12 inche 7 ' 

© lengthwise of the street Tw Iles, 20 feet long, placed side by 

rti of ; or more bei b 
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i le’ Ty, 
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| shall be 
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Masonry ; : 
es Ume, for normal use. 


Innel js Jy 
I to the oi 
Strengthened by 
cach pair 


It with 
eH, 
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or feet, The side walls are 4 feet 10 inches thick and the brick arch 28 inches 


feet apart strained against washer 


The arch is strengthened by tie-rods 2 
in cross-section until it unites with the 


thic 
The bell-mouth grows smaller 


plates. 
ich has a span of 23 feet and a height of 


normal wide arch of the subway, w 


crown of 17} feet. 
A roof-shield, similar to an ordinary shield, except that the lower half was ROOF 

. " cles Th was sch-like SHIELD 

omitted. was used successfully on a portion of the work. It was an areh-like 


1 rise of 8 feet 7} 


cture, 12 feet long, with 2 inches in its outer span of 29 
s. 02 ig. 


str 

| « a fear @ inelies - 
feet a inches. It was built around two arched girders 3 feet 8 ine hes deep, 
placed 4 feet apart leaving 4 feet of overhanging plates at front and back. The 
s was divided into 10 compartinents, in each of which 


space between the girder: 
the shield was placed on the 


The track supporting 


was placed a hydraulic jack. 
side walls, cast-steel shoes being provided for the shield to rest and aunne Spe: 
The greatest freedom and accuracy of manipulation meat found salad wait 
ement, the contro! of the yalves being effective m correcting slight 
traveling around 


this arra 
resistances, and in 


uneven 
r the arch masonry, 


jon, overcoming 
forward the 1-inch 
was filled with cement grout 
ake a close connection with the 


changes in direct 
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due to the thickness of the shield plates, 
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earth above. 
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BELL MOUTHS UNDER TREMONT STREET 


BOSTON 


station, moved on a fixed schedule time of 4 minutes in the subway, instead of an 
oad ad 


uncertain time on the surface varying from 10 to 20 minutes. 


When the Park street station was opened the commi 
a counterpart in steam or street railway prac- 


ssion was confronted 


with a problem apparently without 
tice. Detween the hours of 4:30 and 6int 
about 180 cars per hour. Thes 
atform without any fixed order. 
svhere they would stop. 


he afternoon the outgoing platform of 
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than 20 different routes, and cam 
The passengers did not know what ¢ 
The trouble was obvi 
al of a car, the name of the car 


¢ to the pl 
ars were coming nor 
Dire confusion was the result. ated by the introduction ofa 
large indicator upon which just before the arriv: 
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ere shown. 

s from Maverick Square, 
two electric railway tracks. 
9 feet long, and a wide-arch 
al length of 4.430 feet. 
204 feet inside height by 23 feet wide. The tun- 
hield, as previously described, compressed 
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East Boston, under 
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nsists of an open incline 13} 
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Under the harbor the tunnel is 
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taken out and the inver 
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t and side walls put 
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ng of the arch W: 
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girder, 
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were extended from th 
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* 20, 
The following is a summary of the cost of the several works up te June 3 
1904: 
Original subway 2. | Su s8.U88. 26 
Alterations 


243.439°77 


70,197 08 


Charlestown bridge 1.57 


i es ; RB ol 

East Boston Tunnel . . we de my a” BRREES 

Boston Tunnel and Stibway . 4 0. . a a 3 150.319 .25 
: oes nat Biss 2 22 
Grand Total». | see we ee 6K BZ 3.023 -2 


BOSTON ELEVATED ROADS. 


eal 
; ; ; “evaterl Ra 
The elevated railroads of Boston, controlled by the Boston F-levate r 
: : ass por 
way Company, — 


; ; ; . » busin 
extend in a north and south direction through the bu ill 
. c . : 
tons of the city, 


; . sted it V 
When the present extensions shall have been completes 


fast 
extend from Forest Hills on the south, through the city to Charlestown and wale 
Boston on the north and east. The present system, which is elevated threus 
Out, passes along the docks through Atlantic avenue. ‘i 
As we have already explained, the Transit Commission is building 4 ae 
nel under Washington street for the exclusive use of the clevated road; ae 
and the East Boston tunnel under the harbor have been leased to. the alee 
company, 
CHICAGO. 


His 

Chicage : funnel? 

Zo has inaugur; j bbe 
§ ated, g ss it ino. ao system ¢ 

that bids fair > I, and is now rapidly extending, a syst 


a that 
and other wha _ . mani influence upon the rapid transit prsiblen i it 
Covers the Wieeiea g ie 1S original in its design: comprehensive, 1 t time: 
effective ‘i Pir district, and, as far as may be judged at the eae my) 
Place the theitionte the desired relief. The fundamental idea has fi sup” 
Dlies and refuse i en me Merchandize, Mail, and express matter. en exelt 
SIVe use of the peopte een, a that Way reserve the streets for val sae 
. ttt i = 
tien MUSt covey ae — a such a scheme, in order to be ren how" 
ever Significant, Were aaik STCt perivetly + jt would fail if any perl! rec ttt 
Materia] Of any mitted. 5 _ 
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go occupies an arca of 
g upics an arca of about one and a half 


The business center of Chic 
square miles. Withi i 
s. iin ; space ar 
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buildings spa if ° - 
the new E s 
S$ ewspd 25 e 
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ix ite; Bhd 
vocal ae fe trunk lines entering the city. In addition to all thi 
! s enclosed in a loop formed by four 3 ; lead is 
Some conception of the as ny dour souverging elevated wands. 
ing, aces to tngiber ere tke as formed from the fact that the team- 
proportions pxatuably tian pis i goods in this district. has grown to greater 
the space mecufedl, On teases ane city of the world, regard being fol to 
chandise averages about 11: haiti As abisehe, The daily stent coi - 
ges about 112,000 tons. Durine arimcnahnss 
ing the busy hours as many as 1,000 


teams have been counted passing g 
Sinies eilcteastemeita iat a street corner in an hour, Fortunately for 
panying ma ey eee ght tunnel plan, the streets. as eae 

we Pp, are straight and laid out at rie] ine aaa 
The following item from a Chicac hatin 
lines the project: earnest ADEE clearly, although facetiously, out 


“What the s 

a : subway me . 

J an i 
the people, underground * to Chicago: Clean coat 
: aa =) Sal “ streets, sos ties wi a. 
York and London, wl Subway for freight traffi ‘ pure air, sunlight tof 
‘ : on, Where the , affic; just the rever 5 ARS 
e ne bi: in . ie “verse ayy 
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trucking 


sive Haft, 

g given the preference, Coal 
H 
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offal, ete., talk . ashes, dirt 

. aKel S, dirt nar rane. - 

» taken off the streets and ect | » excavations from building sites, 
> * Hated underer : 
: Every . nderground \ll Camry al 
wit cf : “very building : oa the dirt an‘ 
h tunnel connections, and ilding 


annoyance are ¢ i 
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* thus brought into usiness district 1S equipped 
ashes, dirt, and i oat 
’ reluse hauled o 
for the people wl ah 


Taliroad and steamship direct : 
communication with every 
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N surfac 
e and abe a 
merchandise elevated cars. The strects 
, 


10 walk, dri 
tor the 5 » Give, or ti n 
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Is for 


Che Inception of {I coal and freight.” 


that the ¢ lis projec 
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Ses for tele 8 probably 
Are ofl aie phor siiieoae ably due “ee i : 
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> and gra 
Sranted per, e & 7 
er & Telegr 5 , 
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for tele i 
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a 18 | 
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nit 1 
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The . ransmissi c 
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des that 
condui at 
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n 
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ad 
» and all tunnels hereafter ¢O77 
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aid ordinance 


structed, under 
become and be the absolute pr 


incumbrances. 
The ordinances contain t 
tunnels must not be more tha 


the small tunnels not more 


crown of the tunnels must no 


company must lower or remove 
with which the, 


tunnels or subways 


in cach of the tunnels, for the 


wires. The company has the 


or delivery stations of saic 
The company may le 


oO} 


nels. 
but it shall not maintain or 
ance or transportation of pas 
lease space in its tunnels to a 
in any manner. 


The city reserves the rig 


ices rendered. 
At the end of 20 years 


purchase the entire property 


to the carrying 0” 


than 6 feet in width and 


| company, 


ase 


ssengers, 


CHICAGO 


shall, without the payment of any consideration 


S, 


roperty of the city of Chicago, free from liens and 


he following provisions: The trunk or main line 
n 12 feet 9 inches in width and 14 feet in height ; 
74 feet in height. The 


19 feet below the city datum. The 


t be less than 
decides to build water 


its tunnels if the city 
y would interfere. Space must be reserved, 
use of city telegraph, electric light, and telephone 
right to connect up any of its tunnels with the 
lots of private owners abutting on such streets, and also with the branch offices 
by proper passageways OF connecting tun- 
another duly authorized company, 


its works to 
s of any kind for the convey- 


irs or vehicle 


nor shall it have 


yerate Ci 

the right or authority to 

ly person, firm, or corporation to carry passengers 

ht to regulate all charges and rates for the serv- 
Ss ‘ 


ie franchise, the city may 


ranting of tl 
1 of the wires, 


from the gt 
and equipment, with the exceptot 
but the telephone com- 


of the telephone business 5 
The city is to 


f the tunnels. 


necessary 
: ental for the use © 
pany must pay @ reasonable rental for the , -ee appraisers in the 
: ‘ f the property as determined by three appraisers in the 
0 y As af 
fair cash value of the property, 


pay in cash the value 
usual way. The appraisers, 
“shall not tak 


chise or license, but shall allov 


e into consider 


depreciation.” 
Tf, at the expiration of the 


operate the tunne 
most advantageous proposal. 


graph Company is not 
. ay purch 
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leges erate’ 


For the privi 
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as advant 


n determining the : ‘ 
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Ss 
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y for the property 
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hone & Tele- 
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TRAIN AT STREET IN 


CHICAGO 


ceipts for the preceding 
pts for the preceding year: 


a year the following percentages of its gross 1 
eel a of ms grant, 5 per anh for the second ten years of 

g 3 ent: and for the balance of the grant, 12 per cent. On all 
gross receipts the company derives from the rental of space in its tunnels * | 
into the city treasury 20 per cent. _ 
the work authorized by the franchise 


ays after the expira- 


conduits it shall pay annually.” 
If the company fails to complete 
e city $200,000 within 60 d 


within 5 years, it shall pay to th 

tion of the 5 years. In case of failure to pay this amount within the time 

specified, the company forfeits “all rights acquired under this ordinance, together 
, tog 


with its plant and equipment.” 


construct es of tunnels, within To 


and operate 50 mil 
it forfeits its plant and equipment. 
nt adequate for the serv- 


If the company fails to 
years from the passage of the 0 
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rdinance, 
Within 5 years a telephone equipme 


ice of 20,000 subseribers, oF 
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ght 


as be 
company. Twenty-ei 
60,000 tons of 


It lies under 
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constructing 
en finished, and, 
The longest line i 
lake front. 
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each street parallel with 
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same direction. 
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f r4-i auge. A line of double tracks was laid, and 
aed mee <a pail BG shafts to a headhouse built on the me 
os igre sw dumped into wagons standing on the logge 
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rc 4 it accident of am 
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tunnel t 
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into the buildings of Subseribers, 
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TRACTION 
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with 50-pound rails Mo = ‘ac svstc sous 
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i 5 ws con 
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made for hauling the supply for many of the large buildings, and for the removal 
of the ashes, the contracts being in force for periods of a year. The Post ee 
Department has a contract with the company for the handling of mails eee: 
the general post office, the sub-stations, and the railway stations, to run for a 
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The legal foundation of all the corporations created for the purpose of con- 


Ul railways in Pennsylvania is 


structing and operating elevated systems of municipé 
the \ct of Assembly of June 7, 1901. Section 1 provides that any number of 
persons, not less than five, three of whom are citizens of the commonwealth, 
for the purpose of constructing and operating passenger 


or partly elevated and underground, 


may form a company 
railways, cither clevated or underground, 
and for the collection and distribution of mails of the United States; permis- 
sion to erect or construct to be obtained from the local authorities of the city in 
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construct an underground road from Government avenue under Broad street, 
around the Public Buildings, and continuing under Broad street to the 


county line. 


On none of these lines was the requirement as to the beginning and com- PHILADEL- 

F . : : dohte ssi ease canted’ by PHIA RAPID 
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rights purchased. The articles must be 


approved by a vote of six members of 
the Board. Immediately after the 


articles of association sh 

and filed, the Board of Rapid Transit Commissioners sh; 
, 

scription to the capital stock of the 


all have been approved 
ll open books of sub- 
corporation, and shal 


! give public notice of 
such opening. When the full amount of such capital stock shall have been 
g. 

subscribed by not less than fifty persons, and such percentage of the amount 


subscribed as may have been fixed by the Board in the terms of sale shall have 
been paid in, in cash, the Board shall call a meeting of the subscribers ior the 
purpose of organizing the corporation. At such Meeting of the subscribers 
thirteen directors shall be clected, each of whom shall be a holder in his own 
right of at least one hundred shares of stock, 
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with ferries, or may establish or extend its lines within the city, and may authorize 
such corporation to lay additional tracks on, above, under or contiguous to # 
portion or the whole of the route of its railway within the city, or to acquire 


terminal or other facilities necessary for the accommodation of the traveling 


public on any street or place except Battery Park. 


BOARD TO The Board shall fix the location and plans of construction of such  rail- 
DETERMINE 


ROUTES AND : : 
PLANS pensation to be made to the city, and such other terms and requirements as the 


road or railroads, the times within which they shall be constructed, the com- 


Board may consider just and proper. But every such determination, authoriza- 


tion and license shall be made upon the condition that the railroad corporation to 


time of the commencement of 
RENTAL TO : 5 wavastise quntiinoaos « : 
BE PAID py the operation of such railway annually pay to the city a sum or rental, and that 


CORPORA- the amount of such rental, for a period of not more 
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replaced as soon as possible. All such removals and restorations shall be made at 
the cost of the corporation or contractor building the road. For the purpose of 
facilitating construction, the contractor may, with the approval of the Board, 
lay upon or over the surface of any street, temporary tramways to be used only 
for the removal of excavated material or the transportation of material for use in 
the construction. 

Section 34 is quoted in full, since it is that under which the present sub- 


Way is being constructed : 


“In case the people shall determine by vote, as provided in sections twelve PEOPLE VoTE 
and thirteen of chapter seven hundred and fifty-two of the laws of eighteen- FOR ROAD 
hundred-and-ninety-four, that any such railway or railways shall be constructed 
for and at the ebiesennae of the city, then and in that event it — be the ati of 
said Board to consider the routes, plans and specifications, if any, previously 
laidl out and adopted by them or their predecessors, and for plates the consents 
have been obtained referred to in section five of this act; and either to proceed 
with the construction of such railway or railways, and provide ia the Sperition of 
the same, as hereinafter provided, or to change ane modify the said routes, 
plans, or specifications in such particulars as to a ans tele “ 
desirable; or, from time to time, and with or wethout reference to former 
Toutes or plans, to adopt other or different sl additional wired penn 
Specifications for such railway or railways, provided always that " i precoeg 
which any such change or modification shall a. of sich peeontia — 
the Consents thereto referred to in section five of this act; and in all cases where 


— r e adopted the said 
other or different routes or general plans may veaueete : 


ee e ained by section 
Board shall proceed to secure the consents required to be obtained by 
five of this act as therein set forth. ; 
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city. If in such former city the vote of the qualified electors thereof shall have 
been for municipal construction of rapid transit road as prescribed in sections 
twelve and thirteen of chapter seven-hundred-and-fifty-two of the laws of 
eighteen-hundred-and-ninety-four, then the system of municipal construction of 
rapid transit railways provided for in this act and all the Provisions with respect 
thereto in this act contained shall be applicable to, and in full force within, all 
the districts or boroughs and throughout the entire area of the said city formed by 
such union or consolidation. : : 

“The Board of Rapid Transit Railroad Commissioners for any city shall, prior 
to the time of the final grant of any franchise under the provisions of this act, or 


the making of a contract for construction and Operation of any railroad under 


the provisions of this act, have power to rescind and revoke any resolution or 


i f such board adopting any te ¢ P : 
resolutions of su Ping any routes or general plan for a rapid transit 
in the discretion of such Bo 
thereof, to adopt new routes and general plan. 


railroad adopted by such Board, and, ard and in lieu 
Every such rescindment or 
revocation which shall have been heretofore made shall be deemed to have been 
lawful and authorized by this act as the same was prior t 


7 © the present amend- 
ment hereof. 


«“ 
Soe aah consents, where necessary, shall have been obtained for 
' F : ‘ 

any rapid transit railroad or railroads, and the detailed plans and specifications 
have been prepared as provided Ras ae ; 

SIX of this act, the said Board, 
mto a contract with any person,. 


aid Board sh 


: in section 
for and in behalf of the said city, shall enter 


firm, or corporation, which in the opinion of s 


fulfill and carry i 

nna : y — contract, for the construction of such road or roads 

inc:uding such , a als, 
g galleries, ways, subways, and tunnels for sub-surface structures as 
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in accordance wi 
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ny galleries, ways, subways, OF 
n of which is provided for im 


“S€ contract for the construction of 
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the whole road, or all the roads provided for by the aforesaid plans in a single WORK 
contract, or may by separate contracts, executed from time to time, provide for DIVIDED 
the construction of parts of said road or roads, or for the construction at first of 
two or more tracks over a part or parts of such road or roads and afterwards of 
one or more additional tracks over a part or parts of such road or roads as the 
necessities of said city and the increase of its population may in the judgment of 
said Board require. 

“The Board may also, in a contract for a part of any such rapid transit AMOUNT To 
railroad, insert a avevision that, at a future time, upon the requirement of the BE PAID 


F any partof theremainderof TOR FUTURE 
Board, the contractor shall construct the remainder or any part of the remainder of CONSTRUC. 


i f ati r the interests of the city may, in the TION 
said road, as the growth of population or the it \ Ys ; 
judgement of the Board, require, and may, In such contract, insert a prov stone a 
method for fixing and ascertaining at such future time the amount to be paid to 


,° a} A f Ss scer- 
the contractor for such additional construction, and to the end of such ascer 


tainment, may provide for arbitration or for the determination by a court of 


f p: etails of c structio: hic’ 
the amount of such compensation, or of any other details of construction which 


PY 4 e vas » ecess a - 
shall not be prescribed in the contract, but which shall be deemed necessary or 
convenient by the Board. 


“Any such contract may provide, 3 
‘ ision, that the construction of any section or portion o 
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if the public interest shall, in the opinion of WorRK may 
f BE 
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. ‘| y such term or part of 
tioned, or any t of such term; provided, that during su , pe é 
i dh a in lieu of such portion of the road, a rail- 


term the lessee or contractor shall use, 
lessee or contractor or : 
ad constructed by it under its 


a portion or section thereof, 
Toad owned or leased by the 


. , ion of railro 
which shall, with the railroad or ann and convenient route. 
- : Is a 
contract wi » Boar yr. a continuot ‘ 
contract with the Board, fe je hat. thw perebes, tit, oF Matinee Ma renee 
+ or its own coat TO EXPIRE 
7 all, at his, or its own cost 
A : construct said road, or roads, sha ee AT SAME 
tion so contracting to cons 1 operate said road or roads for a term of qiyE 
and operate s 


not more than fifty years, and upon such 
to be charged and the character of 


5 ovic 
“Every such contract shall also pr 


and expense, equip, maintam 


years to be specified in said contr 
to the rates or fare 


act, 


terms and conditions as Board shall deem to be best suited to 


i s said B 
i orwise, as said B id . 
Service to be furnished and otherw E htagetten an barat 
i ject to such 
the public interests, and subjec 
equirements ast 
ate any 


ry be determined upon by said Board; 
nay 
Hons, regulations and dines, ata, athens at a 


R . se or oper 
Provided, that the right to use 


203 


RAPID TRANSIT 


nels for sub-surface structures, which are required to be constructed under said 
contract, shall not pass under the operating provisions of said contract: and 
3 


further provided that in case the contract shall provide for construction at dif- 


ferent times or at intervals of time of different parts of a road, or if the c i 

tract shall provide for the use by the contractor of an existing railroad ab Dest e 
| continuous route as aforesaid, then and in any such case the Board of Rapid 
Transit Railroad Commissioners may, in its discretion, prescribe periods for the 
operation of the different parts of said road so that at one period of time in ie 
\ future the Board may be enabled to make a single operating contract or lease of 
the entire road. 


vr Si y Q oe her provide by roper 
<very such contract shall furt p y proj 
PROTECTION p. 


stipulations and cove- 
BY CITY nants on the part of the said city, that the said city shall secure and assure to 
the contractor, so long as the contractor shall perform the stipulations of the 
contract, the right to construct and to Operate the road as prescribed in the con- 
tract, free of all right, claim or other interference, whether by injunction, suit 


for damages or otherwise, on the part of the owner, a butting owner, or other 


person. 
PAYMENT “Every such contract shall further Provide that the person, firm or cor- 
REQUIRED OF poration so contracting to construct, maintain an 


CORPORA- 


d operate said road shall annually 
ion Pay into the treasury of said city, 
q 


as rental for the use 9 
shall not, except as hereinafter provided, 


the bonds to be issued by sai 
after provided for, and in ad 


said road, a sum which 
be less than the annual interest upon 
d city for the construction 
dition to sai 


equal to a percentage of not less th 
said bonds; provided, that in es 
percentage tl 


of said road as herein- 
her sum which shall be 
an one per centum upon the whol 


timating such annu 
nere shall be deducted from the amount 


ed to pay for tights, terms, e 
than lands acquired in fee 


construction of gall 


d interest, a fur 


e amount of 
al interest and additional 
Of said bonds the amount 
nts, privileges or property other 
nt thereof issued to pay for the 
and tunnels for sub-surf 


id contract may, 
Ne Payment of the s 
one per centum upon the amo 


date not more than five years a 
begin, and that the said annu 
not less than one-half per cen 


aseme 
» and also the amou 
cries, ways, subways 


TIMES OF “And provided, further, tha 
PAYMENT 


ace structures. 

in the discretion of the 
aid further 
unt of said bonds as afore 
fter the date at wl 
al rate, inste 


said Board, provide that tt 


sum. of not less than 


ad of one per centum, may be a rate 
tum for a further 


i €Y period not exceeding five years; 
but in case the contractor shal] i § 


hich the said payment of 
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ced as aforesaid, carn a greater profit 
itum shall be suspended or reduced as aforesaid ; Fes 
one per cer shi sus ; » enterprise than five per centum, 
‘i is, i their net capital invested in the enterprise tl 1 
upon his, its, or the < . rs sh year up to the extent of at 
f his, its, or their earnings for such ye 
i s, its, or their ca 2" 
then the surplus of his, its, a 
aid as rental as aforesaid. 
zy shall be paid as Te : . 
east one per centum sha ; : acute tactics - 
sale 1] 1 the term for the operation of the railroa ! , 
“Such rental anc e eee thereof, when the 
hall begin, as to said road, or any section 
such contract shall begin, as 


E id Transit Railroad Comnmis- 
Nod leclared by the Board of Rapid Transit 
same shall be declare \ 1 a 
ready yy Operation. 
sioners to be completed and ready for ‘ Sars ereusndatnte tna 
. | [ imating such one pe 
< HOSE estimating suc se tet la 
Pr stacahr onchas sre shall be included such por 
f the amount of such rental, there shall be ramen 
ascertainment of the a ean aa 
he | hall have been issued to pay inte rhe 
. : oc Sits © _— 5 av c e 3 
the said bonds as she iy Recor ease | 
isions of this act, excep es 
| rd sncqanun s acquired in fee. The 
Issucd under the prov aarraeeieranes 
ts, privileges, or property other than ascents ae 
ee balan ew i such times during ¢é ve 
i 1 ital shall be paid at such tn 
aforesaid annual rental shi 
H : > applic 
Board shall require, and shall be ap] 


fal 

edi seepie vandl fal me ara 

as the same shall ace id interest shall be paid into the sink 
: aid i sts 


f .] TCS ) 
I] first to the payment of the interest on 
r E \ 


Ss 1 due, and the remainder of said 
onds 


f op ont of s 
rental not required for the payme 


such sinking fund in 
‘i c ™ if sre shall be such sit ig 

1 t of the city debt, 1 there sl 
ing for ~ pavyiment O 2. 

Ing fund, for the pas 


» such, then Pe yall eos 
it there be none suc tions of interest thereon, shall con 
‘ accre . 


Ss + said balance of s: id rental shall be 
al Sale H 
i city, or 


; y » annual 
securely invested, and, with the 


t e i itv of the bonds 
t and redemption at maturity ¢ 
ayiment d 
he paym 


stitute a sinking fund for 


i renewals of the 
i inafter provided. : sei r renewals of t 
Issued, as hereinafter prov) de for a renewal o - 
biked t may also provide yand of any renewals of 
my such contrac a) ¢eha orjeinal term 4 any 
— the expiration of the orig 
lease of said road upon : 


5 cont s as [O de oard may seem just aI 
ace sal > 

sal nditions as t 
sc 


i » whole or a part of 
ve 7 Z f the whole or 
nies ae copie isions for the valuation oO = 
ame, atain provisions fc pen aan ne 
a hnaneealine Ar r corpora i \ 
Proper, and may also ¢ cot, ba ide 

- of said coniracting 
the property of said 


P coe : , 
ion of said road, and for the pur- 
1¢ iS 

tenance 


srat ° a 
7 and operé centage of the same, 
. av ain cealk or a percentag 
about the equipment, m “at such valuation, 
eaaje by the city, at + Paid 
chase of the same by t 1 at any time. — 


awet j f said road in s« 
5 » renewes anstruction of sd 
should said lease not be provide const 


foe SHE such contract shall specify 


c ract may ; acon 
“Any ch contract \ ieee i : 
Any such seat a 
? orwise | + ~ the several s 
ie | included therein or of a 
railroac 
. in each case, the d 


tion of the road, or any section 
atic 


A ae herein otl 
tions, and, except as here 


2 te of completion. 
: the a 

when the construction of menced, and, 

. . » shall be com er 

tions of the same sha hich the op 

It shall also state the date on 


thereof, shall commence. 
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METHOD OF 
ESTIMATING 
PAYMENT 


RENTAL TO 
PAY 
INTEREST ON 
BONDS AND 
SINKING 
FUND 


RENEWAL 
OF LEASE 


BOND OF 
CORPORA- 
TION 


SECURITY 
REQUIRED OF 


CORPORA- 


RAPID TRANSIT 


“The person, firm or corporation so contracting for the construction, 


equip- 
ment, maintenance and operation of the railroad or railroads 


included in any 


such contract shall give a bond to the city, in such amount as said Board of Rapid 


Transit Railroad Commissioners shall require, and with sureties to be approved by 


said Board, who shall justify each in double the amount of his liability upon said 


bond. Said bond shall be a continuing security, and shall provide for the prompt 


payment by said contracting person, firm or corporation, of the 
rental specified in the aforesaid contract, and 


amount of annual 
also for the faithful performance by 


of all the conditions, covenants and 
requirements specified and provided for in said contract. 


said contracting person or corporation 


In lieu of said con- 
tinuing bond such contracting person, firm or corporation may, upon the 
approval of the said Board, deposit with the comptroller or other chiet financial 
officer of such city cash equal in amount to the entire amount of the said 
bond or securities which are lawful for the investment of the funds of savings 
banks within this state and are worth not less than the entire amount of such 


€ deposit of cash and securi- 
al thereof by the said B 


bond. If such bond shall have been given after th 
ties in lieu thereof as aforesaid, and the approy: eel aire 
oard, 
said bond shall be surrendered by the said city to the said Contracting person 
mptroller or other chief financial 


Posit of cash or securities as afore- 


firm or corporation duly cancelled by the Co; 
officer of the said city. In the event of the de 
said, the contract may provide for the paymen 
such securities or of interest upon such mo 
highest rate received by 


t to the contractor of the income of 
neys at a rate not higher than the 
eposit of its funds with banks, and 
Ities so deposited upon deposit of 
ded that all such securities shall be 


e funds of savings banks. 
Person, firm or ¢o 


ame value, provi 
ful for the investment of th 
“The said contracting 
with the execution and deli 


such as are law 


all also simultaneously 
» deposit with the Comp- 
the sum of one million dol- 
None million dollars, which 


hich the Savings banks of this 
and shall be 
Sloners, which cash o 


state are authorized by law to 


Board of Rapid Transit Railroad 
under such terms 


invest money 
HOMEY; approved by the 

Commis 

and conditions as shall 

further security for the faithful 


corporation of all the 


r securities shall, 
be provided in the said 


ce , sue -- c 
by such contracting person, firm or 


itions ; 
tions and Tequirements Ss 


contract, be 
co vcnants, cond 


pecified and pro- 
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vided for in said contract relating to the construction and equipment of said 
road. If in any case the cost of construction embraced in a contract is esti- 
mated by the said Board of Rapid Transit Railroad Commissioners at the sum of 
ten niin dollars or less, the contract may in the discretion of the said Board 
fix the amount of such deposit at such a sum less than one mullee dollars as 
the said board may determine, but in no case shall such dsposit be less than ten 
per cent. of the contract price of such construction. The city in and sae which 
said road shall be constructed shall also have a first lien upon ag alling sisscca 
and other property of said contracting person, firm or cosporstion, cnmacanine 3 
and used or intended for use in the maintenance and 


the equipment of said road 


operation of the same, as further security for the faithful ace el 

G f + sane ., sa d o 
contracting person, firm or corporation oF the covenant, eco = mot 
ments of said contract, on his, their or its part to - a pone ee 
and in case of the breach of any such covenant, cpeien . i is le 
lien shall be subject to foreclosure by action, ae the sic oe ) 7 i 
as is then provided by law in the case of fore 


samie manner, as far as may be, : sao . 
same manner, as tar as ) The said Board of Rapid Transit 


iges on real estate. 


closure by action of mortg however, from time to time, by a concurrent 
Railroad Commissioners may, however, : Sa, hese pa elton Re 
ers oe ace tr such lien, any property to 
f six of the members of said Board, relieve from such lien, @ 5 a ih b 
vote of six o qe me : os ‘sof ue security, which mav be 
hich tl nay attach, upon receiving additional security, vei ve 
which the same may attach, ¥ F ie is pro- 
ralent of that which 1 p 
d 11 id board so voting to be the ms apie . 
eemed by saic ards : 
. upon such t 


by any such contract and in its discretion, 
yy any s 


] i erms as to such Board so voting shall 
: release & sTWISse 
Posed to release and othe 
j T i lr avi or 
seem just. The said Board may m i al ace acne raat 
' vas rior s 
i is act, as the same was PI : 
require, and this act, as the s roard to have heretofore required 
ize > said Board to he 
ave authorized the sé 
shall be deemed to have au 


: : ch contract. 
any other security upon any such ¢ 


f the construction and equipment of the railroad or 
oO ie 


he Se tract to the satisfaction of the said Board, and 
ontrac e 


railroads provided in any such commenced pursuant to said con- 


ame shall have 
Comptroller 
firm or corpo 


when the operation of the s 


tract, it shall be the duty of the 
erson, aes 

above providec 
te firm or corporation shall also be 


or other chief financial officer to 
ration said sum in cash or the 


pay to the said contracting P as security for construction 


said securities so to be deposited 
ye said contr 
d upon the rental ¥ 
of said roac 


acting person, 


and equipment, and tl vhich he, they or it shall have con- 


then entitled to be eredite 1a sum which shall be equal, as 


isis ata e use 
tracted to pay to said city for the 


1 so to be deposited for the 
e interes 


t on the su 


the case may be, either to " 
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CITY TO HAVE 
FIRST LIEN 
UPON 
PROPERTY 


DEPOSIT 

TO BE 
RETURNED 
UPON 
COMPLETION 
OF ROAD 


IN CASE OF 
DEFAULT 
BOARD MAY 
TAKE POSSES- 
SION AND 
OPERATE 
ROAD 


BOARD MAY 
ASSIGN 
PRIVILEGE 


RAPID TRANSIT 


time of such deposit at the rate of interest provided for in the bonds which shall 
have been issued and sold by the city to provide for the construction of said 
road, or the interest, dividends or other income which said city shall have 
received from the said securities, 


“The said contract shall further provide that in case of default in paying 
the annual sum or rental therein provided for, cr in case of failure or neglect on 
the part of sud sontrattiog person, fron op corporation, faithfully to observe, 
keep and fulfill the conditions, obligations and requirements of said contract, the 
said city, by its Board of Rapid Transit Railroad Commissioners, may take pos- 
session of said road and the equipment thereof, and as the agent of said con- 
tracting person, firm or corporation, either maintain and operate 
enter into a contract with some other person, 


uid road, or 


firm or Corporation for the main- 
tenance and operation thereof, retaining out of the proceeds of such operation, 
after the payment of the necessary expenses of operation and Maintenance, the 
annual rental hereinbefore referred to, and Paying over the b 


the person, firm or corporation with whom the first contr 
was made, and if such proceeds of the oper; 


alance, if any, to 
act above mentioned 
ation of said road, 
maintenance and oper: 
ing stock and other equipment 
less than the annual rental hereinbefore referred to ' 


after the pay- 
ment of the necessary expenses of 


: - " ation, including the 
keeping in repairs of the roll a 


shall in any year be 
: and provided in the first con- 
tract, then, and in that case, the said contracting 

e 


Person, firm or corporation 
and his or its bondsmen, shall be and continue 


hereafter executed each bondsman only 
assumed by him upon the bond) jointly 
for the amount of such de : 


(but in the case of any bond 
to the extent of the li 


ability expressly 
and sever 


ally liable to the 
until the end of the full te 
ally made. 

“No contract entered into under 


iiss aforesaid city 
ficiency, . 
said first contract was origin mon eine eps Nae 


au ity of th 
thority of this act shall be assigned with- 


cca ce : 

ot Rapid Transit Railro: 
S Of said Board, 
with such Written con 


out the written consent of the said Board 
. 55 am + - . a : is- 
Stoners, concurred in by six member Tl : canes 
son, firm or corporation, ee nae 
sent a 
ard shall Prescribe, may either 
‘ € right or obligation to m 
road or roads for the rem the ter f 
crm oO ve 


conditions as the said Bo, nd upon such terms and 


contract or separately th assign the whole of such 
aintain and operate the said 
ars specified 


ainder of 
hts with Tespect to such 
Provisions of such contr 
tions therein stated ; provided, 


and all rig in such contract 


and operation, or 
act, but Subject to 
however, th 


. Maintenance , ; 
the leasing ee included in 
all the terms and condi- 


at the ase, ; ; 
at the assignee or assignees shall, in 
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and by such assignment, assume all of the obligations of the original contractor, 
under or with respect to such leasing provisions and all obligations which 


relate in any way to such operation and maintenance, and provided, further, said 


Board before giving its consent shal! be satisfied that the pecuniary responsi- PROVISIONS 
20ard betore ¢& § i i 


ree or assignees shall be no less than that of such original 
genee Or assig iia 


that all of the security or securities which 


bility of the as: 


contractor: ¢ provided, further, 4 
utractor; and 7 nal contractor of 


. ‘ » performance by the orig 
the city shall have received for the pertormance Dd} aed respect to such 
. $4 . nf aC rac ith respec s 
such deasine provisions and of all provisions ot the contract w ‘I ; 
. Se ‘ ? : c. i force as provided in such con- 
Operation and maintenance shall continue im full force as | 1 l 
: é é : ° «. for the performanee by such 
6 as security for the performance by s 
a iP catt sreof, as security 
tract, or any modification thereof, es Ce oe 
; f the contractor under or with respect to such leas 


assignee of all obligations © 
8 § 


. . ance or operation. 

ing provisions and such maintenance or O| 

“It shall be deemed to be part : 
f= issioner 

ad Commiuss sess 

officers of the city shall exercise the 


of every 


s shall cease to exist, the leg 
Board of Rapid Transit Railro 
: ic officer or = ; 
lature may provide what public office of Rapid Transit Railroad Commis- 
i ‘5 rXoard O NO ee 
aie ‘os belonging to the Boarc 
Powers and duties belonging 


ich contract, and that in default of such 
suc act, 


sioners under or by virtue of an) 


hall b vested in the Mavor of 
1 duties sha 


2 be 
e deemed to 
Provision, such powers an¢ 
the city. le that if the contracting person, firm or 
e tha 


5 on : ; 
i railway according to the 


“Every such contract shall pr rate the 
. rate or operate ie ig — 
corporation shall fail to construct ¢ : of its default, onnt tor more 


shall, after due notice 
pa i royisions of 
tO W: the provis 
than a reasonable time to comply with uE si 
r oad Commissioners 


eit and vacate all t nae 
act, and for damages anc 


terms of the contract, and salto 
may bring an action in the 
Board of Rapid Transit Railr 
of the city to forf 
corporation undet a 
the sufficient anc 


is as to the 1 
person or corporation as to the 


he rights of such con- 


Name and in behalf re | 

| vust protection of the 
tracting person, firm oF a est | 
Otherwise as may be necessary for aa 
iy i such te 
upon su ; ; 
and with such 
ther oper ; 
contractor 1 default ; 
from the contractor the 


m 
tights of the city; or may, we 
. a -® me Oe us 
Railroad Commissioners seem JUSS , 
make ano 


ract < sase of the 
ating contract and lease 
and may bring 


Said board may seem propels 


resi f erm of the 

aid road for the re idue of the t — 

on behalf of the city » recove 
1 é 


less 


which shall have been 


action in the name and the amount 


contractor, ew contract, and for all other 


amount e from the — 
t due or by virtue of 


such 1 
f such default. 


act determine 


‘ Sug ‘ie 
receive - the city, unde > the 
ved by the cits city by reason fo) when and how the 


damages sustained by the ; 
by any 


ee : - os 
Phe said Board m: 


such contr 
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OF LEASE 


such contract that, in case the SUCCESSORS 


OF BOARD 


DUTIES OF 
BOARD IN 
CASE OF 
DEFAULT 


. PRIVILEGE OF 


RAPID TRANSIT 


work of construction of the rapid transit railroad or railroads included therein 
shall proceed. 


“Any existi Aas i Hi actus i i 
yy existing railway corporation owning or actually operating a railway 
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Appellate Division in lieu of the consent of property owners as hereinbefore 


provided.” 


f a , fs - the corporation shall include all rolling 
| ROADS wholly or i t within the limits of Sa - : Che equipment to be supplied by the corporation s § EQUIPMENT 
wholly or in part within the limits of the city in and f shich said Board has ‘ appliances of 7 
WHOFLWOR : : . or elnch Gand Bani, tas stock, boil neines, wires, conduits machinery, tools, and appliances of every 
OV y > ont O27 oe eae rn i 7 stock, boilers, ens es, ’ my ’ a : = 
PARTLY power to act, and approved by the said Board of Rapid Transit Railroad Com- : 8 : pee es tccion of power, and including all power- 
: set i nature used the generation of transmission Of f[ fe 
WITHIN CITY missioners, shall be competent and is hereby authorized to enter into any con Se li 1 tilation 
LIMITS : 4 : ani 7 “6s. all apparatus for signaling and vent : 
| tract for the construction and operation of any railway sf houses, and all apparatus tor s1g Ss ae 
| ; : ¥ Falway pursuant to the provi- : . sntract the Board shall advertise tor proposals for 
sions of this chapter; or, after such a contract shall have been’ rade: Sliail be Before awarding any contrac e H ; 
o adc < “ a en|s 
. : . Ss F _, ey sly open all proposals. 
competent and is hereby authorized, with the approval of said Boar three successive weeks, and shall publicly open all prof 
. ee . i said Board, to con- . as an, oeessary means for such construction, at BONDS TO BE 
H tract with the original contractor or his assignee or assionees { : Kor the purpose of providing the necessar) : : f ieee. ay 
; . . S assignees for the mainte- : ‘vo the interest on the bonds, in this section 
| nance and operation (including the equipment thereof t wr eG the public expense, “and of meeting the i . : . THE CITY 
ted in process of constructi bi ng mel : ‘ne thereon prior to the completion and readiness 
structed or ir nstruction purs 5 Be pe reinatter provided for, accruing the “ : Se 
d shall 1 all tl aN aiitiaala abd pipinasiaet ies ip h road or roads for the construction of which 
and sha Nave ne powers neces: for seayet f the ction of such roac e se ty 
Pp sary to the due performance of such for operation of the port «ay issued, the Board of Estimate and 
} conteachs such bonds shall have been respectively pvagpoteg hich such road or roads 
\ ‘ : aie : aii sty enid city, in which suc. e ads 
RIGHTS OF ‘A corporation may be organized unde ‘vaiall : ai eae “ sal authority 1 said city, ‘ 
CBB A. : ; g Inder the railroad law of this state, for Apportionment, or other loc 1 ake appropriations of moneys to be 
the purpose of undertaking the construction and ent : pees - conetrueted, having power to make ay ; 
|| TION 08 nc operation of a railway pur- are to: be, constructed, : ‘i and as the same shall be neces- 
i ” —* ‘ne ime, @ a Sa s 
| eee suant to the eee sd this act, or for the purpose of maintaining and operat- raised by taxation therein, from tne “ t Has Teanck Hiaihaaet ms 
- ing a railway (including the equipme . ai i 2  catdtes yf sail Board of Ka § : ? 
| aGAB TAG? Oe y ham luipment thereof) already constructed or in sary, and upon the requisitor * - other chief financial officer of said 
\| process of construction pursuant to the HStois : 5h iz baame wire Comptroller, or othe ae 7 
Provisions of this chapter, or for both missioners, shall direct the : Is of said city at such a rate of 
such purposes; and any corporation so organi ’ i + his duty to issue the bond s 4 : 
: a PB ; ganized, upon the approval in writ- city, and it shall become Ms CO - oar centum per annum, as said 
| ing of the said Board of Rapid Transit Railroad ¢ Om : . ‘wo three and one-half per . : : 
Sion hes Gh paewien cenll :t road Commissioners, shall, in addi- interest, not exceeding t, or other local authority directing the 
| erred by ene F : " aff rtionment = 
ized if the general act under which such company is Board of Estimate and Apportionme'™ 
organized, be empowered, and is hereby authorized t pan) ; ¢ hi t Is, may prescribe. 1 int 4 
| r : of zed to enter j any issue of such bonds, ay , ¢ " incipal and interest in 
permitted by law for the constructi ‘ ; ter into any contract oa gee the payment of the principal 
: lon and operation, o f . “ant ; shall provide tor the pay - be sold for less than 
| and operation when constructed (including tt » Or Tor the maintenance Saat haste ; America They shall not be sold s 
1 Ing the e } 5 ‘. i : Ppa cintes of Ame ‘die ) : : 
| the case may be, of any such railwa g equipment thereof if desired), as gold coin of the United States 0 ds of the same shall be paid out and 
i 2 Vay constru oe ie procee . SAAT B PRE OBGE 
| expense of the city as in this act seat cted or to be constructed at the the par value thereot; and tl if h the same are issued, upon vouchers cer 
? s ovided. The cert; . - which ee 
| : > filed ; 1€ certificate seat ee spose for V 3 eeieneis 
| shall be filed in the office of the Secretary of Stat tificate of such approval expended for the purpose 4 Transit Railroad Commissioners 
be a true copy by the Secretary of State : . e anda copy thereof certified to tified by said Board of Rapic¢ + saya for city and county purposes, BONDS | 
inal “ ’ state or his deputy . i -ee from all taxe . ‘ eeneners : 
fact therein stated. puty shall be evidence of the “Said bonds shall be free f nal Os sinking fund for the payment of 
a orati : aturity ou tere if there be no such 
A corporation so organized shall not be ; and shall be payable at matu oe staid ot said city; but if th | 
» Board of Rai . Tequirec cure : : <h a sinkin : reated out of the 
| the Board of Railroad Commissioners of the m= 1 to procure the consent of city debt, if there be such a - "saad to be established and cree _ hig 
paint ‘ Rhee State as provide. : : ae si inking artes 3 this provision tna 
fifty-nine of the railroad law. Where in this te : as provided for in section sinking fund, then out of a sinking einbefore provided. But I 
ction 


section five of this act he caftsents retained to i 


construed to include any con- 
e General Te 
and confirmed by 


are mentioned, they sh 


7 : all be 
sent given by the commissioners re 


appointed by th 


Division of the Supreme Court, ma OE Appelste 


the said General Term or 
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road as her 


ayable out © 
city as a 


ne fund shall not diminish or 
g 

said bonds, or any other 
s, to collect the prin- 


annual rentals of said a aii 
the said bonds shall be P 
a of said 


y holder oF 


f such 
sbtor upon 


: ae: : nd 
affect the obligatio owner of any such bot 


tight or remedy of an 


2a7t 


BRIDGES 


RAPID TRANSIT 


cipal or interest thereof. The amount of bonds authorized to be issued and 


sold by this section shall not exceed the limit of 


amount which shall be pre- 
scribed by the Board of 


estimate and Apportionment or such other local authority 


having power to make appro oriations of moneys to be r. 
SI 3 


aised by taxation; and no 
contract for the construction of such road or roads shall be made unless and 
istimate and Apportionme 


until such Board of nt or such other local authority 
shall have consented thereto and Prescribed a limit to the amount of bonds 
his section which shall be sufficient to 
requirements of such contract in addition to a 


available for the purposes of meet the 
ul obligations theretofore incurred 


and to be satisfied from such bonds.” 


Changes may be made in the contract, or the 


plans, with the consent of six 
members of the Board; but in no Case shall the 


annual rental to be paid to the 


city be reduced below the minimum rate provided, 


The board of directors o any company incorporated for the purpose of 
building a bridge, or bridges, connecting a city of More than one million inhabi- 
tants with any other city in the State, and to 


construct an 


approach thereto 


extending generally in an casterly direction, may 


and westerly 


. ; in lieu of con- 
structing such approach, build 


and operate 


: an elevated 
which shall be coincident with the 


railway, the route of 
appro 


ach or approaches, 
any elevated railway, constructed under 


“The entire route of 

the provisions of tl 

ed " i fon shall any part of said railway, except at the 

termini thereof, be less than Sixteen feet above any street 
a strect, 

place, or less than fourteen fect , eXisti ; 

, eet NY existing clevate 


hereby,” 


. . us section, shall not 
exceed three miles in length 


avenue or. public 
above ¢ 


: d railway which may be 
crossed, intervened, or intersected : ; ; 
The Board may acquire 


any necessary re; 
legal proceedings, 


al estate by conc emnation or other 


When the contractor shall require any property for 
Y shall be deemed to be 
approval of the Board, m 
1 property may 
acquired by the Board, when 


i the construction and 
Operation of the road, such Propert struction a 


. = as 
purpose ; and, with the Z i ee. ee 
ay he acquired by the 


all respects as suct be acquired | 
Q " 


contractor in 
»y the Board, 
Necessary for 
he Commissioners of 
both inclusiy 


Such property 
no longer 


approval of ¢ 


shall be sold, with the 


rapid transit purposes, 
the Sinking Fund. 


Seetions 4o to 62 : 
€, contain Provisions for 


real estate. 


the acquisition of 
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In case it shall be determined by vote of the people to construct the road at 
ase : « ad c . 
the city’s expense, then the road shall be the absolute property of the city, and 


shall be deemed to be part of the public streets and highways, to be used and 
sie e deeme J . 


€ such fares 2 als, and subject to 
enjoved by the public upon the payment of such fares and te 
we ? & + tye: 4 sec a osrovided by the 
such reasonable rules and regulations, as may be imposed and ] . 
aut reas « 7 « = 
Board of Rapid Transit Railroad Commissione a f any railroad upon the 
wy it iq ‘ration of any Ye < 
ah ee iG LT > construction or ope 
Phe act prohibits the cons 


we highway in the city of New Yor but this 


surface of any street, avenue, | shut € 
suriace of any street, a brid yy viaducts, or approaches connecting 
ihiti “xte ridges, ¢ ‘a s, 
prohibition does not extend to = vent the construction, or operation 
i i face; r does it preve s 
bridges with the surface; nor ¢ hatte 
nt - bridge-approach in the city 
‘ | f f any street, or avenue, oF bridge-appr 
upon the surface, of any s , ably necessary in order to con- 
: i ha distance as may be reasonably necessar) 
ak viaducts, or surface lines. 


neet underground lines with bridg 


f “+t of 1894, Chapter 752, do not, in 
The following sections of the Act of 1804 
— . > * 


A Rapid Transit .\ct of 


rtf f the 
termes, amend any portion of th 


ror, although the whole 
i These sections are 
she earlier statute. These sections a 
\ c is. in fact, an amendment ol the earlier st gt ee alprer 
‘Act of 1894 Is, in faet, an é sition in the Ac So4, < 
: | | with respect to their positior en 
accordingly numberec : : eaein She oogeal ecb 
ie Mss e sections § 
i ering of the se 
i reference to the numbering — 
a er Sec i Rapid Transit heretofore appointed 
of Ind : ge pee 
such commissioners by its terms, 


The Commissioners 
ed, or who became 
: 


Nn 


ection LL. 
under the act hereby amend mee 
f the Board which s 
sh comm 

ye such co van vigiaaerce 
a ad Commissioners, provided 


I] succeed them pursuant to said 
Upon the organization © 


ioners 4 shall transfer 
ssioners and sha 
PASE tc 
vd, shall cease ; 
act as hereby amended, s a atte 
1 ; Rapi ransit Nd hae 
; apid T Sons bs, sae nein 
and deliver to the Board of Raj pended, all furniture, books, may 
as so amei ip 
operty of what kin gn. 
L of which they were 
. rs, or held by them, or 


amende rer appertaining or belong- 
for by the act hereby amended, d soever appertaining 


! issioners, or in 
ro ‘ commissioners, 0 

plans, and other papers and [ . 
ly of the Boarc 
Ing to or in the custody 
; r their control a ao 
in their official capact'y- 
: appropt 
amended, shall be paid upon 


ad otherwise, as provided in 


sh commissione 
s such com serena ibe 
a TN <penses Incurred Dy 
their possession, or unde The exper ines 
f hich tl responsible iations shall have been 
Or which they are res s ; 
‘ ieh an appl 
which at 
n of the act x 
issioners 4 : 
OUTS ; fo receive a reasonable 
II also be entitled to recely ee 
joners sia’ > the shich may 
canes n rendered by them, wh a) 
ich have 
ag which ” 
. ed on their ap 


siqtion Or 
opriatic 
said commissioners for hereby 
1] (53 
made pursuant to section t id C 
aay yy sail 
vouchers to be furnished 3 


7 se « us >: 
3 6 aid Comn bee : ' mnie 
Sma sention. Sah rvic plication in the manner pro- 
compensation for the s¢ rmin 

all be, deter 


have been, or which sh 
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vided for in said section. The Comptroller, or other chief financial officer of 


said city, is hereby authorized and directed to issue and sell revenue bonds of 
ys 


such city in anticipation of the receipt of taxes and out of the proceeds of such 
bonds to pay said compensation so ascertained and determined, and the amount 
necessary to pay the principal and interest of said bonds shall be 


the tax levy of said city for the year next following the 


included in 


issue and sale of the 
same. 

“Section 12. The said Board of Rapid Transit Railway Commissioners 
shall cause the question, whether such railway or raily 
the city and at the public expense, to be submitted t 
the city within which such railway or railways is or 
that end it shall be the duty of said Board, after completion of the detailed plans 
and specifications, as required by the act her 


prior to the next general election, to fi 


ays shall be constructed by 
© the qualified clectors of 


are to be constructed, and to 


eby amended, at least thirty days 
le with the public officer or officers within 
the county in which such city is located, who may be charged with the duty of 
printing the ballots to be used at such election, a request th 
printed and supplied to such electors, one-half in number 


‘For municipal construction of rapid transit 


at separate ballots be 
of which shall read, 
road,’ and the other haif in num- 
ber of said ballots shall read, ‘Against municipal construction of rapid transit 
road.” Upon such request being so filed, such ballots shall be printed and sup- 
plied to such electors at such general election, and Separate ballot boxes shall be 
aime in each election 
and the provisions of chapter six-hundrec 


provided for the reception of the s district within such city, 
l-and-eighty of the | 
act in relation to the 
and any act or 


thereto as far 


aws of cighteen- 
hundred-and-ninety-two, entitled ‘An 


elections constituting 
chapter six of the general laws,’ 
plementai thereto, shall apply 


No ballot which may be 


acts amendatory thereof, or sup- 


as the nature of the case may allow. 
provided under this section 
reason of any error in dimensions, 


through having been deposited in 
shall be canvassed and returned as if 


1 shall be deemed invalid by 
Style of Printing, or other formal defect, or 
the wrong ballot box, but all such ballots 
such formal defect h 


ad not existed, or as if 
provid 


ed for the purpose, 
of County € 
he duty of s 
a statement which shall 

cast in said city ‘for munici 


number so cast therein 


they had been deposited in the box 
vass of such votes by the Board 


such city is located, it shall be tl 
clerk of said county 


Upon the can- 
anvassers of the county in which 
aid Board to file with the county 


declare the total number of votes 
Pal construction of rapid transit road,’ and the total 
against municipal Construction of rapid transit road. 
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And the said railway or railways shall be constructed by the sald city and shea 
public expense, if it shall be found from such steeeenents so filed md there is a 
majority of the votes so cast in favor of such municipal peers a Hed 
“Section 13. In case the majority of votes cast at such eteetiey shall be in 
favor of such caanitetpat construction of said nallyor or rng ares : 
the duty of said Board of Rapid Transit Railway Commissioners, wit Hol se 
days site the official declaration of the said vote, to aia od ne per- 
gata railway or railways, and to make and let all contracts a : ephentond 
fornianies of the work necessary to be done and capes in he : salt is 
construction thereof. All such contracts must, before execution, app 


. ‘ B59 hiss, BF 
F r chief legal adviser for said city. 

to form by the counsel to the corporation, or chief legal ac 

O torm pv ie > 
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CHAPTER XXII, 


APPRECIATION OF THE CHAMBER. 


reciati 2 services of its mem- 
The proceedings of the Chamber in appreciation of the services of its 1 


5 : Ae os sadee 
f id 7 ssioncrs are set forth in the following 
Board of Rapid Transit Commi 
bers on the Boa 
extracts from its minutes: 


MEETING OF JANUARY 7, 1904. 


2PBURN— reside 
A. Barton Heppurn—Mr. President, 


many if not most of the great enter- 
prises that come so closeiy home to the general welfare and interest of this eos 
community have had their origin and found the Mainspring of their successfu 
accomplishment through the action and activity of this Chamber. Probably no 
one of the great enterprises to which I have referred comes more closely home to 


an the Und 


It is fortunat 


the entire community individually th ‘rsround Rapid Transit Rail- 
way, now nearing its completion, ¢ for this community that our 
like the President of this Chan- 
an be induced, or gl 
f their Services in the 
blic interest and for the 


other members, togeth 
d Transit Commission, 


merchant princes and successfu 
ber, Mr. Orr, Mr. Smith and otl 
give to the public the benefit 0 
great enterprises solely in the pu 
dent of this Chamber, with five 
Comptroller, constitute the 


business men, 


we G adly come forward, to 


accomplishment of eiese 
public good. The Presi- 
er with the Mayor and 
Their labors have been 
Ome that we OWe it to ourselves 
ake some fitting 
SO greatly 
€ and reso 


Rapi 
long and arduous, and it seems 


them, at this particul 


, as well as to 
ar time to t 


notice of the services that they 
have rendered, © the benefit of our community. In 
ution that I desire to offer: 

amber of Commerce 
lature on the 24th 9 
Rapid Transit Railr 
The President Of this Cham 


and Comptroller of the City, were du 
sit Commissioners - therefore, be it 


whicl 


N will inure 
that connection Th 


ave a preamb 
“Whereas, The Ch 
bill passed by the Legis 
which the Underground 
“Whereas, 
Mayor 


initi as e 
Initiated the plan and prepared th 


matic’ of 
May, 1894, under the provisions 
ad is now ne 


der and 


arly completed; and 
f j a 1 
five of its members, with tl 


; rcun- 
Y appointed a Board of Rapid Tr 
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br e Chamber desires to make suitable dr oaresentsen 
Reger eae we i" the Commissioners, and ss this “ ris 
eminent services rendered ig Schiff and Cornelius N. Bliss be ~ a 
pic es aL at ieee to consider and report at the nex 
hereby appointed a Specia 


< , the Chamber. 
e taken by t 
tion in their judgment should be icone 
sii fc ce a ve } 
ee c iat f this Chamber, it 
; enon re resident o s 
eres f the Commission as well as ne ee 
i sana ‘ er which we act, < 
being a member saat eed? 
the invariab 


inted by the 
ate i y be appointed by 
seemed well to vary ling that they . 


¢ | rid 
i instead of prov 
ittee in this resolution inst i 
comm s ; * dinate ; 
a tion ot 
Chair. ve the adop ene 
hair. mov 


c olution was unanimously adopted. 
on Wa ina ou 
The res | 


MEETING OF MARCH 3, 1904. 


he ecial ¢ tee made owl rep! a dyised to be 
re rt, which was advise 
€ cla omm de the following fe) 
mittee 
The Sp ik 


s O a rs 
sach membe 

yrinted and a copy sent to ca 

rinted ¢ a \ 


Report. 


i C ced a tablet 
i ray is to be placed 
Rapid Transit Subway 


i the + will be found on page 5.] 
In the City Hall station of t ‘ine of this tablet will be fc 
“ aving 


iption: [An engr 
aring this inscription:  [- | a. 
™ p BY THE CHAMBER OF CON 
SUGGESTED b ee 
~ AUTHORIZED BY THE S te 
7 THE C : 
CONSTRUCTED BY THE 


t forth the service this 
oquately set forth 
ioht, but it does not adequately 
is inscription is right, 
This inscription § 
Chamber has rendered. 
Our city has special nee 


. f Manhatt 
the southern end of acetal noith: 


inci siness section is at 
(e) it. Its principal business - 
rapid transit. S soon 
a oe : The island is narrow and the resid a 
tl s istrict beyond 
ate great distric \ 
oe It includes also a 
i . far aw ems 
section stretches denote! 
he East River. The conformation 0 bane a 
1 Last IN ‘ one : 
the Ez Paris, or Berlin, whe iness and population. a 
London, or Paris, mon centers of bus: hvdteatl difficulties of such enterp 
rysice 
s the ph) 


g the organization of such 
i he organizatic 

ies attending tl ‘ 

ulties at 


liffers in this respect from that of 
€ 


rrOW in all 
been unimpeded growths in a 
s 


directions from com 


at citie 
In each of these grea 


jucit dome Me ween f great states, so organized within 
a tals of grea 
have been less. In ; 


" capi 
» are all 
work has been less. They 


RESOLUTION 
APPOINTING 
COMMITTEE 


TABLET 


PHYSICAL 
DIFFICULTIES 


1 
| 
| 
| 


| 
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CHAMBER 
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themselves and so associated with the respective national governments that great 
public works are not halted for lack of intelligent, appreciative and effective 
support. This city, the second in population on the globe, is not the capital at a 
State. Vast in the magnitude of its population, yielding place to no other in 
financial and commercial importance, it is hot the mistress of its ain altars. 
Its local government indeed is often jn conflict with the State Government 
because of constitutional conditions and of the free play of political forces, 
While these things are true we yet stand in face of the great facts that har- 
e and the city ; 
yet known in the world for the purpose of ej 


S 


mony has been secured between the Stat that the greatest. work 


ing transit facilities toa ere 
at it is the Chamber 
representative body of its members that h 


V at popu- 
lation is nearing its completion, and th of Commerce and a 
ave so planned and so worked as to 
bring about the great result. 


There is a feature in American affairs that should be recognized by every 
We live under 
tions. The effective quality of such institutions 


citizen who appreciates and loves his country, republican institu- 
is seldom so great as that of 
the older forms of government. Public measures there are generally directed by a 


compacted body of men who, by reason of ability and ¢ 


Xperience, have come 
System there js 
ver be pushed 


into supreme control. Under a republican always changeable 
control, and public measures can ne beyond the point to whieh 
It follows that in any 


must be developed and organized by the people the 


public sentiment has progressed, republic public sentiment 
selves, 
development of 
demanded by 
zens. The fie 
and more important than th 


Tt has come to pass, 
happily, in our great land, that the 


right sentiment and. the 


organization of measur the public inte 


Test have received the 
ld of Work of this 
at of any jike 
people, quick to see the needs of 


bodies that do good work, 


attention of unofficial ci 


Chamber is broader 
body in the o 


der countries. ur 
any situation, 


are constantly organizing unofficial 
It is said that republics 


are ungrateful, 
that the people who live 


under republican 
toward the men who in public or 


Tt may be so. jut it cannot be said 
forms of 
private life serve 
4 great historical Picture, 

to Mr. Field and his associ 


Severnment are ungrateful 
the public with fidelity. On 
It presents the tribute of this 
vement incompar: 
who hay, 


the wall yonder hangs 


body ates in an achie able at the time 
and of vast concern to the world, © participated j 

Participated in 
ld just honors, 


ntiment for 


7 £ a8 : hoe the transac- 
tions of this body have Seen it often yie a ; 
: ; . Phe man who more 
than any other created right 


a sound currency, Mr. 


public se 
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c ive z resses of a reciation at i 
| f Indiana, stood here of late to receive addresses of appreciation and at 
anna oO nadlana, s iE ; - ‘ pe : 
1 lal from the Chamber, The man most prominent in the work ¢ 
engraved medz ; i rprise received at your hands like 
levising the basis for the Rapid Transit enterprise received at \ 
devising the basis 


t i if “ is Sta l is statute 
| | ler in a corridor ot this beautiful hall is to stand Us 
lonor, anc yonder a 


PVG ic officially and who 
1 i bl Ile was a citizen who served the public off \ hi 
done in marble. as 3 ies ‘ cena 
Li flicially with singular clearness of vision, with devot “ 
served it uno ally sing’ bats eels ad eee. 
tl | the rewards granted to him by this Chamber have ie 
truth, and the rewa gra Hie actin 
i ese walls crumble into dust. 
is smory last until these walls c 
make his memory last sie sgt ae areca 
ater st us take care that no s 2 \ 
i ics as such are ungrateful let us 
republics as such are g 
‘ ene Soe aree. 
brought against our citizenship at larg Pcieueiteeainate cee 
f said is general in terms. facts s 8 
tee 1 vork of the Chamber and of its mem- 
st some » may say that the work ini 
ee f public achievement indicated in the language 
ris e height of public ac 
bers has not risen to the g ee foie, 
1. The faets are salient ones and he who runs may ca 
x shies ye facts ¢ s 2 siti fe erating is 
oe ate | i ized the work. The Act of the Legislature granting 
te lpr atic f ved was prepared under the 
thority and determining the methods to be followed : bs i ieee 
authority a f: 5 . Romer . is Nani bene ee 
i ion f a Committee of this Chamber, approved by th ' 
direction of a Co ea i 
is Chamber until success was 
rislature by this Chambe 7 
upon the Legislature by carry forward the enterprise by a 
I 5 he city was empowered to carry forw : jee 
ca bran The President of this Chamber for the time being 
qe s 


commission of eight persons. 1 f this Chamber and designated by it were 
r persons all members o s : wiles: oF dra cits 

and five other persons ee omptroller of the y. 

issi To these were added the Mayor and ; that the Commis 

3 uissioners. § it being provided that the - 

eine le the body a continuous one, it being provic ‘ 

The Act made the body a 


5 [ in this way that six 
itself fill vacancies in its number. It happens y 
sion should itse @ 


this C And it 
Ss 2e embers of this Chamber. 4 
f eight Commissioners have always been memb 
out of eigh ol s 


arte D al service has been 
happens in this that the great rept blican need of unoftic Sse 
PI way ra 


atishi a arkable manner. ; 
ee having been so laid, the duties of the Com- 
e “rprise having so: 

ae ati the enterpris 

Phe foundation of 


ik . vas for ‘ ‘ ae oe oe 7" 

ee 1 nnot be told in detail. They determined the 
p at ca’ 

a kind that 


them to create the thing so planned for. Their 


work has been of 


isting $ ransportation, to the 
having regard to existing means of transy 
yay, having 5S 
route of the subway, 


<iste d that hereafter to exist, and 
f the population actually existent an a 
convenience of the f a 


srritory shut out from reasonable 
-ieht development of territory teed 
having regard to the rig They determined plans for the structure, tting 
hey 
d and to the probable exigencies of traffic, 
ersed @ 


regard to the prompt construction of the 
ig rega 


: f; 
access to the business cente 


rav' 
them to the streets to be tt 


i ‘ ome, havit 
They laid the financial schem 
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work on economical lines and conserving the permanent interest of the city in 
the work, by providing that the city, after a term of years, shall come into — 
plete ownership and control of it. They carried through the courts proceedings 
necessary to legalize the plans so made, They selected and supervised the engi- 
neering staff. They reconciled differences with the city as to moneys reid 
and as to the use of streets and interferences with public utility seiviees: They 
reconciled differences with individual property owners. They determined the 
construction of the operating plant in order to secure safety for the multitudes 
who will use the subway. 

Is it too much to say that all this duty has called for attention, prudence, and 
ability of the highest order, and that the harmony secured and the abe a’ neal 
youchsafed at each stage of the work indicates that attention, prudence Re lll 
have been exhibited in a degree that has left nothing to be desired? and sk 

The work nears completion. By July it is likely that our citizens will be i 
full use of its benefits. What we may do here to set forth the - i 
work and the merit of those who have done it will but faintly merit of the 
ciation of the people who will be served by it. a 
ber and the members of the Commission will re 


express the appre- 
In knowledge of this the Cham- 
ceive their best rewar 
i : ; ea vard, 
Your Committee in submitting this Teport desires to add that i 
submit at the next mecting of the Chamber a further report j “ cee nl 
sean nie te cela Desk epee ae eport indicating what 
a a 


part in celebration of the opening of the Rapid T amber may take a right 
E ‘ 


ansit Subway to public use, 


second, in order that the Service rendere y 
and ‘d by members of the Chamber ay be 
ber may b 


properly recognized. 


Your Committee submits the following resoluti 
ion: 


Resolved, That this preliminary Teport be rece} 
© received 


use of the Chamber and its members, and printed for the 


All of which is respectfully submitted 


(Signed,) Jacoz H, Scuirp 
F 
Grorce F, SEwarp 
Corn y : 
ELIUS N. Briss 
, 


Special Committee. 
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MEETING OF NOVEMBER 2, 1904. 
The Special Coninittee, several gentlemen having been added to its mem- 


bership, offered the following report, which was adopted: 


Report. 
To the Chamber of Commerce: 
Your Committee was appointed in January last. On March 2 it made a 
preliminary report which was printed for the information of members. That 
report presented briefly the following facts: 
That our city is so situated that rapid transit is more necessary here than in 


any other great city. 


That this Chamber, impressed by 
egislation required and pressed it to action by 


the importance of the subject, studied it 


with care, prepared the form of | 
the Legislature of the State. 
That these studies involved not only 


problems of impor 
led the means for a right solution of 


physical problems of a serious nature, 


ini i ce a difficulty. 
but also administrative tance and J 


That the Jaw actually secured provi 


all these problems involved. _ _ 
Commission of eight persons, six of 


That it committed the enterprise toa 
whom were members of this Chamber. ; - _ 
since six members of the Commission have been 


That continuously ever 


r, the other two being the Mayor and Comptroller for 


members of this Chambe 

the time being: . 

o i . because ater. 

That the Commission deserves high commendation not only because it deter- 
iat the Comiiss s 2 

insit broad in scope anc 


1 fitted to the needs of the city, 


mined plans for rapid tra 
' : nstances, but also, and notably, 


- wecdifie sircur 
and has carried these forward under difficult ¢ -anchise, and will eventually 
be it | planned that the city owns the franchise, and will eventually 

cause it has so pla ? : ; ah di i ‘ 
come into possession and control of the entire system with little or no debt out 


i oO 
standing. Committee to enlarge upon the report so 


It is not the purpose of your 
Tt has w 


and every citizen m 
and its capacity to serve the conven- 


made or to elaborate remarks. aited until the subway, so far as it fg 
- d d 
completed, has come into use 
tude, the fitness and beauty © 
ience and comfort of our popul 
people congregate within our 
The subway speaks for 


ay see for himself its magni- 
, 


f{ its details, 


ation at the moment and so long as multitudes of 
a 


borders. 


Jf in these directions. It speaks also upon a 


itse 
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further point. In all its parts it bears witness to the forethought of those 


who 
were the direct instruments in its construction 


» and to their skill, Capacity, cour- 
age and constancy. If it is a great work, it it so 


as the result of 
and effort. 


adequate design 


But the subway is as mute as the steat pyramid in another direction. It 
has no voice to name and thank its own builders. That duty rests upon us who 
have been the human witnesses of their labors, 


Your Committee now suggests the Ways by which the Chamber may give 
deserved honors to those of its members who have served the enterprise, fs 
advise : 

ist. That your Committee be instructed to Prepare and print a des rip- 
tive and historical memoir of the enterprise to the 


end that the instrumentality of 
this Chamber, of its members, and of others in th 


© great work m 
Your Committee believe 
necessary to a right appreciation of the work 


ay be properly 
recorded in permanent form. s that such a record is 
that has bee 
Tge public purpose 
municipal purposes here and elsew 


. n done, and, as well, 
that the record will serve a la 


by indicating how similar 


here may best be promoted. 
2d. That your Committee be instructed to cause 
aus 


to be struck suitable 
Mr. Hewitt, and that 


medals in gold, similar to the one already Presented to 


amber to Mr, Or 
duty. 

3d. In order that the matter may 
mittee proposes that the Exe . 


these medals be presented in this Ch 


i : : and to those men bers of 
the Chamber associated with him in ember: 


TO i 5 
Proceed in g Proper way, your Com- 


be requeste. “I ‘ha 
extent current funds of ¢ Itested to decide to what 


A further proposal Purposes stated. 


has been i 
Conside your Committee, 


That a group picture, presentin 
have had to do with R 


red by 
& the portrait 
apid Transit Work, 


It is this— 
S Of those of our 
be Procured 


the At] 
Pared to say th 


members who 


and given place on the 


walls of this Hall as @ companion Piece to tic C 
antic Cable picture. 


Your Committee is pre 


at such ictur 
walls, would be of peculiar 1 a picture 


‘ Would adorn our 
ree 

j Interest to our Members ¢¢ 
exists, and that the Services of oy oi 


way. Books go to the shely 


€S of librariee 


amily and are are lost sight of. 
season. A great Painting Temains g 


Medals remain jn the f. 


frest, of pride, and of inspira- 
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. : 2 ireen sineeudis 
i f 1 t indefinite period. Your Committee cannot but hope that such 
tion for an almos ; : by sented 
i be placed upon our walls, but it has no thought that it can be 
picture may be place 


s of y r r erwise a by the 
f s > Chamber nor otherwise than d 

i r f ‘current funds of the € 

vided for out of the curret 


generous action of individuals. 


our ¢ tt sires that e ay iy be ke open to secure such a 
\ tl W t open t 
Y mittee 


a a rize the Executive Commit- 
i his end asks the Chamber to authorize the : 
cae aac tii hat uitable painting, if offered, will be grate- 
rances that a suite f ¢ 
rive any needed assurances that i 
tee to give any needed z 
aly eae kp he Gani , following resolution: 
Y i ittee respectfully submits the following: res 
our Committee S . ees . self and Msliy sue 
hamber holds in great appreciation the unselfish ehh 
That this Chamber holds a 
fees of Mr. Orr and his colle Pg 
cessful services of Mr. Ort Special Committee to give efiectn tov the 


agues, and with the desire to give this 
> ey © 


i form requests the 
appreciation tangible form requests t oun 
best of its ability, to the plans set forth in tts 
(Signed ) GerorcE I, SEWARD, ) 
= 7 > se 
Cornetius N. BLtss, | 
Jacon H. Scurrr, 

A Barron Herpsurn, | 
A. Foster Hiccins, Seactit Ceondbiwe. 
C, Apo.pHEe Low, | 

Istpor STRAUS, 


Cuarces S. FaiRcHILD, 


J. Epwarp SIMMONS, J 
Isaac N. SELIGMAN, 


MEETING OF DECEMBER 7, 1905. 


i f ving report: 
I SS) ial Committee submitted the following 
The: § pecia t 


Revort. 
ar ie erce: ¢ ster = 
To the Chamber of Comm in January, 1904, the following pre 


P “hamber in J 
ine of the Cham ; ees 
ting oO Mr. Hepburn, were passed: 


initiated the plan and prepared the 


At a regular mee i: 
‘ apevene 
5 i offered by 
z > and resolution, 7 nds 
_ of Commerce 
th of May, 
i re on the 24 _ ‘pao 
rthe Lege i il is now nearly comp ; 
bill passed by the Leg bees wacall Ratthaadl Ts 0 
i J roround Ixe 
hic > Undergroul sa, tines 
which the hi President of this Cha 
1e $ 


Whereas, The Chamber 1894, under the provisions of 


r and five of its members, with the 


Whereas, 


h ] RAPID TRANSIT 


[yo Mayor and Comptroller of the city, were duly appointed a Board of Rapid Tran- 


; sit Commissioners; therefore, be it 
iii APPOINT- 6 : at dest . ae - 

| GaN BF Resolved, That the Chamber desires to make suitable recognition of the 
} COMMITTEE €minent services rendered by the Commissioners, and to this end Messrs. 
lt George F. Seward, Jacob H. Schiff and Cornelius N. Bliss, be and they hereby 
are appointed a Special Committee to consider 


and report at the next meeting 
what action in their judgment should be taken by the Chamber 


' 
j 
i At the meeting of March following your 


Committee presented a preliminary 
report. 


At the meeting of November following your Committee made a further 
report containing, among other matters, the following proposals: 
5 Osals : 
INSTRUC. Ist. That your Committee be instructec i 
el ee nee 1 to Prepare and print a descriptive 
and historical memoir of the enterprise, to the end that the instrumentality of 
“ ‘ ents : 


this Chamber, of its members, and of others in the great work m ly 
k may be properly 
recorded in permanent form. Your Committee beliey es that such rr li 
i ecord 1s neces- 

sary to a right appreciation of the \ 
| . tis : app ¢ work that has been done, and, as well, that 

the record will serve a large public purpo 
se] cating imi ich 

I V indicating how similar municipal 


promoted, 
instructe 


purposes here and elsewhere may best be 


2d. That your Committee be to cause to be struck suitable 


Presented to Mr, ITewitt, and that 


amber to Mr, Orr 
the Chamber associated with him in duty. 


medals in gold, similar to the one already 
these medals be presented in this Ch; 
and to those members of 


These proposals were approy 


ed by the Chamber, 
Your Committee, in pursuance of the authorit: 
q ri 


able size and 
Chamber in order that they m 


Y SO given, has caused to be 


‘ » and now brings them to the 
be formally pre 


struck seven medals of suit ‘ 
design 
ay 


below: Sented to the persons named 


ALEXANDER E. Orr, 
Morris K, Jesup, 
Joun Ciartin, 

i Woopgury sie ANGDON, 
Sern L ow, 

Joun H, Sp ARIN, 
Citartes Stewanr Sity 
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Your Committee has to report further that the memoir or book authorized by SCOPE OF 


Pa * : sea 3 estar BOOK 
the Chamber is now in the hands of the printer. It will contain a description of 


passenger transportation facilities in our city and vicinity from an early day, and a 
statement of plans now being prosecuted for further developments. It will con- 
tain also much matter relating to the underground railway systems of London, 
Glasgow, Paris, Berlin, Budapest, Boston, Philadeplhia and Chicago. The 
book, with its pictures, maps and plans will run to more than 300 pages. 


Your Committee believes that the information presented in this book justi- 


fies the following conclusions: 


(1.) That the work done by the Rapid Transit Board and the plans deter- 
further work will provide our city in its various sections with a 


mined upon for re 
sit facilities. 


very complete system of rapid tran 


(2.) That this system, to say the least, will compare favorably with that of 


any other city in the world. 

(3.) That the physical difficulties met and overcome have been greater 
than in any other city. 7 
ight system has been more difficult by 


7 king out of a rig ane 
ee rol, State and Municipai. 


reason of peculiarities of governmental cont 
o duty assigned to it as respects those gentle- INVITED 
, j i G 

1 in an official capacity beyond present- UESTS 


ment of the facts. These gen- 


Your Committee has had n 


men who have served on the Commissiot 
appreciative state 
and McClellan, and Comptrollers Coler 


at it would be grateful to the 


ing to the members a just and 
Mayors Van Wyck, Low 
e has believed th 
present and to witness the honors 


tlemen include 


and Grout. But your Committe 


to be 
* . ‘ite these gentlemen 
seater: tes thet emen of our own membership toward 


that we feel free to bestow 
s of gratitude that 


‘ deat 
tertain sentimet I : 
whom we enterta intercourse On this floor. Some of the gen 


in years of i 
the affection generated in years fo) ' 
and will know 


Iso to them in full measure. 


1 
upon gent 
are enhanced and deepened by 


t that our gratitude is not bounded by 
Hl 
tlemen so invited are preset 


i but extends a 
the walls of this room, erie failed to remember that one gentleman has 
mittee has 


Your Com an official member, and not a member of this 
a 


served on the Board 


Chamber, This gentleman, 


who was not 


Mr. George L. Riv 


es, known to us all as a man who 
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: sa as been invited to 
this meeting in order that he may also be the recipient of | “ 
3 nent of our thanks. 


Nas ser ¥ mportar Ways and always lly 
I ved the city in i portant v Ss ¢ Vays benefi ly, 1 
Claliy, 


Your Commi invi 
mittee has invited to be 
de present als 7 ahi 
present also Mr. William Barclay Par- 


son r. August Belmont a r Tcl 4 a 
s, 1gu -Imo1 nd Mr ohn B. \ cDonald Thes i I 
5 / ‘se men, in their 


several departm ve exhibi 
pa ents, have exhibited such broad capacity and such faithful 
: 1 taithtulness 


that no a f the vay ‘ : 
ccount of the subway which fails to note their servic 
sidered at all complete or fusl, services could be con- 


Your Commi d s a 
ittee has C - i 
as not been au horized to appo tion honor | t | 
t or between the 


members of the B i r fici 
i oard, official or unofficial. Yet we think that tl 
secre ; - K that the members o 
soard would themselves consider us remiss if we should fail ye 
i inated ; ss should fail to state that 
two gentlemen have been especially valuabl xX oe 
refers to the late Mr. Hewitt ones: Sent ean eee 
a é 1 a a TT 
and administrati ‘ Hand to-Mn. Ore, To the acute mind and wid litical 
: strative experience of the former is to be largel en 
inael ae - oc argely credite eG 
Nation of the theories of municipal ownership 1 Ps Aa erica sotecee! 
s anc rivate ; 
fine « Private enterprise adopted 
: aking, and whi 
on, g, a Which h 
ally satisfactory to our people. To the tr 


and ere i 

adhered to in the subway undert 
as made the work espe 
: rk espe- 

cane ainec i i i 
dap take Pee io ained business intelligence of Mr. 

J ; Ieal care ; 

and , i 

sturdy courage, is to be 


largely redi Ss i the er, 
gely credited the solution of ave 
h grav oroblems h 


the prosecution of the work. at were met at every turn in 


Our great communi 1s to be coners 
{9} inity t 
) to b ong atulated n 


the f ir an especi 
act that the best virtue and the best inte oy REST aetna: pen 


lliger 
s gence of our 
tion: d Te 18 gt always that this } 
s, and not always that it happens und - 

er 


pened here, 


enlisted in th sane aig 2 
e enterprise. citizenship have been 


appens under our institu- 


i oe any institut; 
yee ey thought by some to b . Ututions. 
© given oy 


That it has hap- 


cr to the lust of wealth 
and who belj 1, must giv 
. ‘ believe é : 
Capacity are to be fc : $ that high j 
x sund here in 1 : gh inteerity - ‘ 
nO stinted grity as well as high 
Measure . 


and careless as 
as to the cour. f ' 
se of admini % 
Nistratioy 


who is proud of his ci 
of his city ne, 
yy € cheer to every man 


Your C itte ace S 
Committec srOposes now to ] | 
Place the Ss 
evi 


the temporary presidit 
by hin 


no e e i 
g Officer, to be} nN medals in the hands of 


t e. : 
he several gentlemen for Nn your 


ry a 
Presence, to-day, presented to 


that five copies of the book 


one copy to ea 
each member Si 
Stale ber of the sloners Bs re: 
distribution amone publi mu Chamber, and ¢] » Official and unofficial, 
a § public library lat 5 . 
aries 500 copies be pri 
; s printed for 
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Your Committee moves the adoption of this report and the approval of the 
proposals just recited. 
Respectfully submitted, 


Grorce F. SEWARD, 


(Signed) 
Corxetivs N. Briss, 
Jacon TT. Scmirr, 
A. Barton Hersurn, 
A. Foster THiccins, > Spedlat Committten, 
C. Avorrik Low, ! 
Tstpor STRAUS, 


Crartes S. FAtRciiin, 


T. Epwarp Stu Mons, 
Tsaac N. SELIGMAN, i) 


The further proceedings on this occasion were as follows: 
-r—Before action is taken on this interesting report you will 
President, who is with us, 


to the Chair our Vice- 


THe PRESIDE 
see the propriety of my calling 
Mr. Charles Lanier. I will ask 

Mr. Lanier took the Chair. 


e—Mr. Chairman and gentlemen, 
ake a few remarks in apprecia- 


him to take my place. 


Mr. Atrreo P. Bote it is fitting in sec- 
onding the adoption of the report Jt 


kof this Committee. 
accomplishments the Chamber of Commerce 


for the magnificent system of 


ist read to m 


tion of the worl 

In its whole history of 
thing than b 
with which 


public 
acome sor 

never did a greater ecome sponsc 

Rapid T +t Subways this city is now blessed, and enabled to 
apic ransit Subways, : 


| its destiny of being the First City of the World. 


march forward towar¢ 

Great as this achie 
create a work of public utility of f 
of incalculable 


organized and 
a source 


yement has been, the Chamber has done even more than 
ar reaching consequences. 
value to the City of New York for all time to 
carried out, freed from those political 


It has shown how a 


great public work, 

come, ca > conceived, d 

ome, can be ¢ 1 prove of waste, extravagance, or scandal. 

er 

on of pardonable 

amber honors itse 
asibility of the trust committed to them. 


rleme ich so oft : ; 
eee ae casi self-congratulation for a great 
This is, indeed, an occe 


*} If in honoring those men on 
deed well accomplished, and the Ch 


whom has fallen the b 


. teh ta he New 
As an engineering W : 


ork, 
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burden and respo! | 
York Subway is, I believe, unmatched in ENGINEERING 


CONTRACTOR 


RAPID TRANSIT 


any city in the world in magnitude and the extent of the difficulties overcome, 
and is an enduring monument to that youthful brain that the Rapid Transit Com- 
mission called in to their aid, to show them how the work they had undertaken 
could be accomplished. It must have been an inspiration that dictated to that 
Commission the selection of its technical head, when, instead of following the 
usual course of seeking an engineer of trained experience, with a record of great 
deeds accomplished behind him, they committed the r 


the exceptional work they had undertaken, as well 


the hands of a young engineer who h 


esponsibility of planning 


as its Supervisory execution, to 

ad his spurs yet to Win, and experience on a 

large scale to get. It was an unheard of procedure, but the 
dure, 

he wisdom 


been vindicated in a higher degree th 


sons to be their Chief Engineer. 


results accomplished 


and judgment of the Commission 
an when they 


have shown that in no respect has t 


called William Barelay Par- 


No reference to the engineering side of this splendid subway system is com- 


plete without congratulating the Commission y 


on the limited tenders they had 
which resulted iy 
whose genins 


for the work when advertised for contract 
, 


> selecti f 
John B. McDonald as contractor, u the selection 6 


for organization, coupled with a 


fertility of Tesource, was a potent factor in achieving the results obtai d. It 
: ; dae ‘ g ‘sults obtained. 

was a happy combination of circumstances that brought tox t] | I bal 

Kainati ‘actors ac .) : : sether such we al- 

anced co-ordinating factors as our Rapid Transit Commission its:Clifet Eneineet 

sie , S$ Ie “ngimeer, 


and its Chief Contractor, resulting in g completeness of schem hold. hroad 
2 eeeme on bold, broz 


y the admir. f 
: the cngineering world, but of 
Ugh sense of truste 


lines, that has excited not onl ation 
d oO 
righteousness for 
actuated its administration, 


all well-wishers of civic 


the . i 

eship which 
May the example set by this Chamber 
€ city, 
future time, as the burnished 


for enlisting 
shine forth 
gold on the med 
ave so f 


capacity,” in the service of th high integrity and high 


as a standard of endeavor for all 


als that to-day 


those of our members who h i 
aithfully disc 
ch 


are bestowed on 
arsed a great public duty. 

like to add 
Imited number 


Mr. Botter—Mr, President 
report just read by Mr Se 


provided for, 


T would 
ward. A | 


a few remarks upon the 


of copies of the record was 
4 stock on hand i; 
rai & the 
We ought to have an edition tiene § 

valuable that there wil] alwa . 


haven ays be 
but I think it would he well for 


1 the Chamber. 
Members and for 


ee 1¢ Chamber, 
& Cemand for i 
Seni I as and, bethaps it is not in order, 

-XCCUtive Committee to t 


library distribu- 


as the material is so 


ake up that ques- 
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f printing < itional number of copies for 
i 1 ider the advisability of printing an additional 1 t 
tion and consider advisa » 
future use. e 
rks? sntlemen, the question 
i \re there any further remarks? Gentlemer - 
bissctiekesae pelea : f the Special Committee. hat is 
i f report of the Speci 
f is the adoption of the rep¢ 
before you now is the adoy 
your pleasure? 
re its é on. 
J. Epwarp Siumons—I move its adopt 


i sly adopted. 
The report was then unanimously adopte 


—I see rout troller, is 
that the TTon. Edward M. Grout, Comp e 
Tue CHAIRMAN se é 


i var from him. 
sadder aye f the Chamber, I came as a 
d e Cha i 
‘hairman ¢ rentlemen oO 
GROUT i airman and g - 
sete nner 4 participant in your ceremonies. 
- official here who is not a 


Perhaps the 
witness, and did not expect a me the only public 
srocess of elimination, by which Tam - me to speak. T can add nothing 
I ss . - has led you to ask me s Pe ie 
member of the Chamber, has ) din the very full and fair rey 


shat is containe 
whatever, it seems to me, to what : ee 
The noticeable thing im tHe 
is the recogmiuion 


body; 


ipid Transit law in my mind, as I 
i scessity of the continu- 
iendeaeesein of the necessity 0 


Si at jnictration acedent tide Been 
ae. itive and that precede 
inuing exect 
continuing © ~ 
: id important wot 


for t 


ee i wee e city is about to 
ous work of a k which the cit 


i > great al 
adopted, in a measure, in the gre sent 
a larger supply © 
nt where the plans 1 


the principle w 


1e city ; and it seems to me 

undertake of procuring 
ic i roveme 

that in every public improve 


: ye fe y, as gains ic officials 
. f outinuing body, as against publ 
of acc : ? 

i e chosen. 
rciple to be ; a 
- t is a matter of great pleasure for 


just of necessity require a 
ich y -e caused to be 
rich you have ¢ 

i f time comple 
long period of time to cot : - 
adopted in the Rapid Trans! * os a 
who serve for a short period, 1s 


Is say. 
‘ould like to sa} i 
1 I wo soard with 


ale > members of your body 
One personal wore a pit 
years on _ 

at your hands this re 
ne e 

1 the city. [Applause.] 


1 N, 
Parsons is present with us. We 


iti ¢ valuable 
‘al coenition of the valua 
one who has sat for four angi 


. them receive 
who are there, to see them t 


ve performed fo 
services which they have pe! 


William Barclay 


“ —i Ts . 
Tur Cramman—M frown ina 


a few remarks 


[Applause.] 
r ‘ ch for to say, 
would be glad to hear jon't think there is much for me to say 
C 


- President, I i Chamber, for the invita- 
Mra, Parsows—Mr. I and the members of the 


sed you, sit, ; Chamber, and for the very 
sivas 1 ‘hase hails! oA to receive the thanks of the 

av and to 
tion to be here to-day 4 


-, in seconding the 
ade especially yy Mr. Boller, in g 
vere made, 
urks that we 


york f the “voung 
i coferred to the work o j 
flattering rema 6 Ir. Roller referred 
mittee. I 


report of the Com 
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RAPID TRANS] ‘ij 
engineer.” But the young engineer could not possibly have succeeded if he had 
with the Rapid Transit IC 
the full and absolute support of that Commission at 


not had during his eleven years of service omimission 
all times; and for that sup- 


port I should like now to make full acknowledgment, and thank the members of 


servedly and fully as they 
The Committee state that they have made no attempt to 


the Board for having given it to me so unre have done. 


apportion honors, Oy 
course, it is not for me to do so; but I do not think T am stepping beyond the 
bounds of propriety when I say that in this eleven years of service as the execu: 
tive officer of the Commission I was necessarily brought into very close contact 
with the President of the Board, and I know that at many very critical 
moments, if it had not been for his steadfastness and ; 


absolute and 
belief in the enterprise of which he was the head 


unswerving 
» We would not h 
this city owes the 
mission, Mr. Orr, a very great debt, and th 


ave had rapid 
transit to-day. And I think, therefore, Chairman of the Com- 
at this Chamber, 
act that we 
achievement of his labors. [Great applause. | 


j ii of which I am a 
member, also owes to his efforts the f, 


are celebrating to-day the 


Tue CirrMax—Mr. George L, Rives js Present. We would be glad to 
hear from him. [Applause.] 


Mr. Rives—Mr. President, for the very 


; Sreat_ compliment Which has been 
given to me in the report of the Committee | 


can only express my 
and grateful thanks. I was born in thi 


S city, haye be 
always been my de 
of my fellow citi 
fore, with what pleasure [ feel th 


Most sincere 
cn brought up here; T have 


lived here all my life. It has sire g 


and my ambition to deserve 
zens. I need not s 
at such efforts 


his city are 
al and financi 
al question, 


the good will and confidence 


ay to you, there- 
as I have been allowed to make 
appreciated and 
al interests of the 
I want to e 
as thought it Tight jn 
recognize the value of the ser 
membership in the Commissic 
very impersonal manner 
done. It is only those w 


Committee has done, of 


for the service of the people of t 


q approved by those 
who represent the commerci “El > 


apart from any person Metropolis. Quite 


a xpress my 
that this Chamber h i 


Very great gratification 
this public and 


Striking manner to 
tembers of the 


vices of the ; alge 
Commission, My own 


Nn Ceased four years ago, 
of the efficient and admirable 
ho will take the trouble to info 
the great difficulties 
character, 
acter, difficulties of a legal 


understand that can appreci 


so that I can speak in a 
work which they have 
Tm themselves, as your 
ties of an engineering ad to be Overcome, difficul- 


hat I might call a moral char- 
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- ss 2 ¢ D erstand the 
5 Unfortunately a great many pe yple do not u 
1 
ssion has won ; 
ubject One of i s tor vor at e recent election, stanc 
lidates f Ma t t 

a the ca ; ‘ ; 

Owners! and backed iundreds of thousands of 


ing upon 


the platform of Municipal f legislation which will legislate out of 
" nesnoe O OS 
: eileen e the passage ¢ : : 
votes, is now advocating a aae. eahieallerd 
votes, 1s en +} Commission, and change radically Nato 
Transit Commiuss ace stwhe: avitl, le fen ted. 


he law under which 

a Bisset 

office the Rapid aie “aie iatadlaniedl 
sated. Such legislation was i : e tie Teesislaute: and 

they have operated. S +1 at the coming session of the Legis ; 

'e P . sod again a e E: if fae Badan 
‘ ’ be introduced ag . reat deal of popular backing. 
but it will feal of vigor and with a great de I 
i Az a ereat deal oi gor 
urged with a grea 


nae son pease 

; s Chamber whi on 

a erat these things have been accomplis 
1 thes gs 


f rits of the Rapid 
| think personally of the merits of the 1 
K C \ 


hed. We are reminded 


ic isting law was initiated 
Transit \ct under whiel isting law was 


-e knows, that the ex : 
ody here knows, ‘sires to 


; facy. ag every ri ante <Chanaler 
to-day of the fact, as ever) i this Chamber. If this Char 
. ame) s 


q » auspice ris » see the con- 
and framed under the aus} ot wish t 


is Cha “ry does 1 
r it ; Chamber « 

| law continued in foree; 1 this 

see that lk 


‘ - lewitt so a oat 

red which Mr. I rores i is 

Is removed whic his bill, I venture to suggest that it is 
this ’ 


Mbany during the coming 


mirably contended for 
Servative safeguarc ; 
intr ced into 
and so admirably introduced sce wae tte c 
shies ‘ +e > am- 
oe anpiheaenenniiag nt HH vou that the influence of the Cham 
ie ya is ‘a , : se 
red not 2 : sdewistacs, Gattis 
pee t and may possibly be decisive 
at a at} 


session of the Legislature. 
- will be very § 

ber in such a matter will be y i 
- the Chamber may ne 
ie t with the purpose of r 
, - 

is matter. 
about this dats 7 om 
ry sincerely for the great com 
r very § 1 


1 Wy © ane rare- 

» it will at least c 
do or leave undone, ben 

ining > conserve 

si taining the ¢¢ 

hope that whateve 

! ine i his subje 
Hy examine into t 
es en thrown 
he Chambe 


Mr. President, I can 


: ave Be 

safeguards which have aad 
- thanking 
only end as TF began, by thank 7 \pplause. | 
Aiea ahve as hae ge from Mr, August Belmont, 
| ld be glad to hear from - 
; -—We woulc s 

Tire CHaAtRMAN 


are. [Applause] a 
who is also present here. [AI lemen, it was not my purpose to 
_ rentiemen, ; i 

‘hairman and gentle -ediies ae Chair. 

. xr—Mr. Chairman a . veya 19 the request of the 
Mr. Betmont—- I must res 


S review the 
f course, sk you to review 
of cour «aust except to ask y 
d any s 
I can ad 


srstand : ‘ 
i understa . accieratione int 
en and ccoulties which corpord : 
f the difficulties 
of the ¢ 


i 6 put, 

say anything to you, I 
; : ink tha 

I really do not think the 
; business 1 : 
in the face 


yhat it means to organize a 
whi 


work you who are < 
lage 1 
IT can only say t 
bi for conservative capitaliza- 
i it has tor s 

hich it | 


pride, and that is as 


t that that management has met 
; 2 rus v4 
corporation and mal ae 4 


Tes y see 
: continued endorsement. You see 
arf Tt 
to-day encounter; a 


ral and Ww! 
with your approval a - 
. You know 


IL meet wit 


claim W : 
: eak of that with some 
spea se ee 
ill have to speak for itself. 
ill ha 


the results of it. 


i for carefu 
tion and for ca =e 
on d The future W 


Great applause. | 
1 conduct. [Great ap] 


far as I can go. 
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AUGUST 
BELMONT 


JOHN B. 
McDONALD 


ALEXANDER 


E. ORR 


RAPID TRANSIT 


Tue Cuarman—I am sure, gentlemen, we would like to hear from Mr. 
John B. McDonald. 


Mr. McDoxatpb—Mr. Chairman and gentlemen of the Chamber of Com- 


merce, it affords me great pleasure to be here to-day to do honor to the men of 


New York who have contributed so much to the great work of mstructing the 
first Municipal Railway of Greater New York. 

It would be a twice-told tale were I to recount the story of the many 
obstacles met and overcome. The facts exist, however, that with the aid and 
countenance of your body, the patience and forbearance of the public, the untail- 
ansit Commission 
mented by the co-operation of this 


ing support of the Rapid Tr and its Chief Engineer, supple- 
and preceding Municipal administrations, you 
have given to the City of New York the Sreatest Rapid Transit Railroad in the 
world. 

-ittle more than a year has ¢] 
Operation. I think it may be f 
bene 


apsed since the road was opened for active 


airly said that but few, 
nts to the public which it confers, 
There rem 


‘i any, anticipated the great 
EVen now its cap 
to mect the 
you will, 
facilities, an, 


acity is overtaxed, 


ains es 2 i 
Penni ns on to be done demands for transportation of 
s Empire City. Build where add 
o. the ever Mereasing population of New 
ork will absorb your | the cack : 
le crying demanc 


: f . ris for mere 
accommodations, lof the hour is 


know that so lone a i 

‘ Ng as the public inter. ave 
* ; g public interests are entrusted to those who have 
not failed in the past we may | 


ook confidently 


to the future. 
gentlemen, 


and the City: 
crtaking, 
Without 
those who h 


congratulate you, 
plishment of your 


gigantic und 
din the public Service 


of New York upon the acconl- 


and place hat your 


work has been completed 


history a shadoyy to mar 


a monument to 
[Applause, | 


its fair fame will live in 
ave directed and aided in its construction. 
The Chairma , 
airman then Presented the medals ay Che 

Teport. a's to the gentlemen named in 


E CHAIRMAN—We yw: i 
We will Now listen to Mr. Alex ider EO 
ut Mexander 16. Orr, 
Mr. Orr—Mr, President and ¢ 
Just Presented 
approbation Of their s 
City of Ne 
their behalf their since 


2 entleme 
ber, to whom you h emen, 


"ecognition and 


ave My Fellow-members of this Chan 


Ge. ae 
*S¢ golden tokens as evidences of you! 
Missioners of the eT Vices 
S of the Ww York 
'Ssiloned me to express to you a 


anks f, andl 
iks for the honors vou have confer red 
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> - ‘Ip remembering at this moment, with keen feelings of 
For myself I cannot help remembering at ‘ — 
pie: $4 ees ak a8 . » for many years past from you, my 
gratitude, the honors which have come to me 1 1 Vice-Presi 
; e = | or Severe imes you elected me your Ice-T'resi- 
fellow-members of this Chamber. Several times y “th 
< -onr President: ‘aevou advanced me to 
dent, then, for five consecutive terms, your President: the a : : : 
“” ; ey ry membership, and now, as if in confirmation of 
% oanthn ition of ionorary ce $ . ; 
ne ee l resented me also with the gold medal of the 
P , as gone before, vou have prese ats “ 
all that has gone before, 3 . - appreciation and respect. Truly, the 
Chamber as an additional evidence of your apprect 
Clesiittiar 5 ans aces, and for it all I can only tender 
lines have fallen to me in very pleasant places, 2 a i 
Cs ave « - — - . bie 
f - hear y gratetul thanks. 
vou, as | now do from the deep places of my heart, my g setae 
ee smbers of our Commission te 
| both a pride and pleasure to the members of our 
It has been both a « rehcar Gapicl TASTE Tee 
ie wall 3 ‘ffective rapid trans 
| hat the very first move toward real and. effectiv I ie 
nePnanies Saas Lit was for this reason th 
is C ar, it was for this 
: ade by this Chamber, anc : 
icip: ner vas made by this : : ck gant Hance 
Un Ogaeselnye 1 ilding of the first rapid transi 
rate the building 
eee} : . sonmmemorate t ; : : : 
rhe signing the tablet toe snap He OF thie jngertae 
deals aiab.. : ission decreed that the very first line of the 1 
Commission 


road in New York our Chamber of Commerce of the State of 


sted by the ae os fee 
y ; the solid bronze should last as the evi- 
as sola 


tion should read: “Sug 


ain as long 

New York.” there to remain as long d cranstl aoakeBann 
F ae o real rapid trans . 

dence of your contribution t sis sass eeeallbich Ck ten sn 


sui f this 
It is true that in the prosecution of this 
s é 


ynie serious set-backs and very many 
s, sonie s 


ci s earlier stag . > confidence : 
there were, especially in the id that we poss ssed the confidence and 
: sing as we ¢ ‘ # an Picea tacliod a 
discouragements ; but knowmg again took courage till we finally reached 


ion of future possibilities, had the wis- 
ater 


is C or, we again and 
support of this Chamber, we ag 


i critical investig: 

the goal that you, atter critical in s 

: ' ain syoeest. 
dom and the foresight to sugs 


an glad, 

more than g 2 aye 

than our own, of fet | aiaas 

id transit, and without whose aid anc 
rapid transit, 


i hi r. Seward’s Com- 
Mr. President, that Mr. Seward’s 
We are glad, yes. 
ed names other 


who have given true 


mittee has mention : 
the cause of 


| ily solved would have remained an 
so vappuy s 


and loyal service to 


‘ . roblem now 
co-operation — the prob 


unsolved problem to-day. 


desire to add to the list the names of 
*s permiss 


; jon we 
With the Comnuttee 


under the supervision of this Cham- 
R. Beekman, 


“ shepar \lbert B 
i ry © dwar Shepard and Albert B. 
the late Justice Ienry f Edward M. ce] 
‘i > rapid tr 
ber, drafted the rapt 
Fe George ‘ 
with G ‘sh places in ow 
‘3 .__first, of that great 
s—first. 


da d 

ansit law, and « “ 
dives, already Ia 

L. Rives, al pathway smooth, and then in a 


named in the report, acted as 


: - Jeg" 
Boardman, who, r leg 


and good and patriotic 


Abram SS. Hewitt, 


all rot 
‘all ade all r 
our counsel and mé the name 


asize 
ph loved 


fellow-member, . 
aie father of rapid transit. No poor words. of 
s » father 

as the 


few brief words em 


New York citizen. | 
to us al 


our 


< 1 
[applause | know! 
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mine can add to the luster of his great fame, 
all to remember that during his life 
manner that brought joy and h 


And of William Barclay | 


s 


well mer 


that Mr. Parsons’ direct ancestor 


inal Charter of this Cham scr from the | 
and August Belmont, who at 
many held back, and wit 
tion and operation, which 
Edward M. Grout [app 
officers of the city, we 


helped us so much in de 


Most valuable o 


perintended the building of 
equal to every engineering difficulty that 


ed national anc internationa 


RAPID TRANSII 


but Iam sure it is a pleast 


time we were able to recognize his services in a 


appiness to his heart, 
’arsons, our Chief Engineer. who designed and 
the subway, and whos professional skill proved 
was encountered and won fer him a 
l reputation. [t Mlaty 
Of several 


Interest you 


generations back obt 


anced the 
Titish Crown, \nd of John 2B. MeDonald 
an Opportune Moment came to the front, when se 
1 faith and courage accepted the contract for construc 
crowned all our Previous efforts With success, Vind of 
ause] and Bird S. Coler, who as the chief financial 
Te Members of all 


our important Committees, and 
ermining Tranchise values, which to our minds are the 
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s— President, in 1888 Mayor Tlewitt sent a me ge to 
es : - resident, Soo May 
CaLvin ToMKINS Mr. Pres 


subject of rapid transit. It was prob- 
| lof Aldermen of this city on the subject of rapid ; at oes 
the Board of \lderme _ : anated from a city official. nc 
5 ze aper which emanatec 
. reat rapid transit paper ¥ : eisei ne 
ably the first great rapi ied in a resolution presented to this 
is a | tee have been embodied in a resolution | - - 
racts fr i Pssage Me . : “rate at this 
CNETACES ESOL Una t IUSSSas jarly appropriate and grateful a 
i | think it would be peculiarly appropria | qeeauttontiyy Rite 
Chamber, anc think ? hich is virtually and practically Mr. 
at resolution, which 1s 5 : 
F a ‘ral consent that reso : : Tames hex 
time if by general conse | and receive our consideration. We beve’ D : 
a > read g . ciel 3 ringine 
~ could be heen peculiarly instrumental in bringing 
1 site \ ; 
who have 


Hewitt's mess: 
from the other gentlemen hink it is fitting that we should hear a few of the 
Sit is g 
A _ ie work. [think 
about this great public 


: Fi ‘as the 
words of Mr. Hewitt who was a ¢ sien 
I believe the Seeretary has 


rprise ould: ask 
ral i enterprise. 1 wo 
ereat leader in that ¢ I 


ie ‘nt. . aed : eadeeace 
general consent Ir. President, the resolution which the ge . 
-PRURN—AIr. Pres j : p-scitich, IE aatie Chairs 
Barron [lernckx—s - ana | 
nan i luced and referred to the Comn 
refers to was introduced < 
i ntiments of Mr. 
man. 1 embodied the sentumen ipa 
the Chamber would ¢ 


I] itt as eXp essed in his messag’ 

ew 

uly agree yut my Comnittee 
S : 

L with it, I presuimc 


ei) bf " rtun 
did not think it right or oppot 


is Ch or an eXpres- 
- to report to this Chamber an ex} 
¢ or proper te 


TOMPKINS 


A. BARTON 
HEPBURN 


f all municipal 


business men, and when any 
grateful remembrance 


i i a -e should 
is quite right that we shouk 


assets. All these 
as rapid 


We are practically 


G < “nti it, i : 
sion of abstract sentime! for action it 


Names should be held in our 


> as long 


ve (hafeRe “US -¢ formally the sentiments 
practical question comes bel is Chamber to approve form be i iia 
: cco ’ + ago ¢ 
| . ansih % diceeees essential de ile earn cpress our sentiments; but for this shich he delivered some time age 
fort, happiness, ana development of ti r: express our se ge whic 
In conelusi it j MS Breat ( ee ieee 
| } Mclusion, j Is ne for > fi ; 
lot for me to forecast the 


itt in a mes 
- 7 >witt mn @ 
expressed by Mayor He 


thing to do, 
elieving th 


ing that we approved of 
conceding that we 
even conceding 
Ss, ; : Sa proper 
at saan future, but To cannet help not scem to us to be ap 
at passenger transport | 


ion is lying in Com- 
ason resolution is lying 1 

for that reas 
and for 


ation throug] 

| ance has come ty Stay, [Applause | 

\} CHARLES CHARLES STEWAR 
STEWART 


| SMItiy Xapid Transit 


the 
1 large cities hy subway comtris 


the sentiments expresses 


\ mittee unacted upon. isent to present it. 
‘ “al cons 
SMITnN—)T, : ; ; ask general cc 
avd Mr. Chairman, Some of my associates on the bd Mr. Toakins—l ask 8 
oard haye made a SULeEstion ; 
ge 


you. Mr, Sewa 


Dleasure in ¢ icati 
| asure in communicating io 
|i} Parsons, 


> laid down by the 
rogramme laic \ 
inas sh as the prog Sa 
Chaletiens ae Chamber has been 
to me Which | have very grea anette i‘? . 


moleted and the 
rd, mM 


business of the 
~ sens iri Ir. 
in his rei In his eport, and my friend, MM | 
npliment to the President of the 
ly left haye 


Convictions of 


irks, paid 


soard, My 
\ Something which 


: 3 » has been ¢ 
Special Committee has be 
paid @ very Merited eG 
Rapid Transit | : ee 


adjourn. 
ay -o that we adjou 
fp: finished T move that w 
friends on 


Woulr 


5 i reeves 
re] FD re adjourned. 
Sug Este : should say THe Che “ry then ad] 
ti ae express the &sested that | Phe Chamber 
Tansit Board regarding 
; g 


their Pres the members of the Rapid 
reside : 
i) and borne his immense responsi] brings Mr, Orr has exceuted his great work 
} . “PONSIbilities wi esa 
| Ries x, atte 5S Ith als " : : -y and 
i Very great ability, [Applause | TI sola fidelity, great industry, a 
| ; se. here 
1 uncertain as 


Of public sup; 


ort, A 
talked about 


_ are 
en the Board felt ver} 


a “hole in the ground.” , Of our best citizens in New York 
| “¢ Ss apart Sec NE Rie ees feo ai 
H! the end the rapid transit Work vy, Ir, Ory had unbounded faith that in 
i] New y, : © Would Tececiye 
f Osw York city, T wan Ve the 
i 


*pprobation of the citizens 0! 
that ] Wish to 


rence ta Mr, 


Simply to Say 


Vard in refe 


Teport made by Mr, Sey 


confirm the remark in the 


Fansit Commiec: . P api 
Commissioners hemselyes Orr, on the part of the Rapid 


I Applause. ] 
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